EPA/ROD/R10-96/137
1996

EPA Superfund
Record of Decision:

FORT WAINWRIGHT
EPA ID: AK6210022426
OuU 03

FORT WAINWRIGHT, AK
04/09/1996



DECLARATI ON STATEMENT
for
RECORD COF DECI SI ON
FORT WAI NVRI GHT
FAI RBANKS, ALASKA
OPERABLE UNIT 3
JANUARY 1996

SI TE NAME AND LOCATI ON

Qperable Unit 3
Fort Wi nwi ght
Fai r banks, Al aska

STATEMENT OF BASI S AND PURPCSE

This Record of Decision (ROD) presents the selected remedial actions for Operable Unit 3 at Fort Wi nwi ght
in Fairbanks, Al aska. Qperable Unit 3 conprises the following areas: the Tank Farm the Railcar Of-Loadi ng
Facility; and Ml eposts 2.7, 3.0, and 15.75 of the Fairbanks-Ei el son Pipeline. The ROD was devel oped in
accordance with the Conprehensive Environmental Response, Conpensation, and Liability Act of 1980 as anended
by the Superfund Amendnents and Reauthorization Act of 1986; 42 United States Code, Section 9601 et seq.;
and, to the extent practicable, in accordance with the National G| and Hazardous Substances Pol | ution

Conti ngency Plan, 40 Code of Federal Regulations 300 et seq. This decision is based on the Adm nistrative
Record for this operable unit.

The United States Arny; the United States Environmental Protection Agency; and the State of Al aska, through
the Al aska Departnent of Environnental Conservation, have agreed to the sel ected renedies.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthe site, if not addressed by inplenenting the
response action selected in this ROD, may present an inmnent and substantial endangerment to public health,
wel fare, or the environment. Specific hazardous substances include benzene, toluene, ethylbenzene, xylenes,
1, 2-di chl or oet hane, i sopropyl benzene, trimethyl benzene, and inorganic |ead.

DESCRI PTI ON OF SELECTED REMEDI ES

This is the first operable unit to reach a final-action ROD. This ROD addresses soil and groundwat er
contami nation at Operable Unit 3.

The remedi es were sel ected to reduce and prevent the risks associated with potential current or future
exposure to the contam nants. The remedial action objectives of this ROD are designed to:

. Restore groundwater to drinking water quality;
. Clean up soil to prevent further |eaching of contam nants into groundwater; and
. Reduce or prevent further nigration of contani nated groundwater.

The maj or conponents of the renedies are:

. In situ soil vapor extraction and air sparging of groundwater will be inplenented to renove
fuel -related contam nants to a level that attains Safe Drinking Water Act |evels; and

. After Achieving Safe Drinking Water Act levels, natural attenuation will be relied upon to
attain Al aska Water Quality Standards.

G oundwater nmonitoring will be used to evaluate effectiveness of selected remedies and to ensure that cleanup
standards are attained.

STATUTCRY DETERM NATI ONS

The sel ected renedi es are protective of hunan health and the environnent, conply with state and federal
requirenents that are legally applicable or rel evant and appropriate to the renedial actions, and are
cost-effective. The renedies utilize permanent solutions and alternative treatment to the naxi mum extent
practicable and satisfy the statutory preference for renedies that enploy treatnment to reduce toxicity,



nobi lity, or volune as a principal elenent.

Because the remedy will result in hazardous substances renai ning on site above heal th-based | evels, a review
will be conducted within five years after comrencenent of remedial action.

Signature sheet for the foregoing Operable Unit 3, Fort Wainwight, Record of Decision between the United
States Arnmy and the United States Environmental Protection Agency, Region X, with concurrence by the Al aska
Departnent of Environnmental Conservation.
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RECORD OF DECI SI ON
FORT VWAI NVRI GHT
FAI RBANKS, ALASKA
OPERABLE UNIT 3
JANUARY 1996

This Record of Decision for Qperable Unit 3 presents the renedial alternatives considered, provides the
rationale for the remedial actions selected, and states how the renedi al actions satisfy the Conprehensive
Envi ronnent al Response, Conpensation, and Liability Act of 1980 (CERCLA) statutory requirements. Fort

Wai nwright was listed on the National Priorities List in August 1990 under CERCLA, as anended by the

Super fund Arendnents and Reaut horization Act of 1986.

The United States Arny conpleted a Renedial Investigation (RI) to provide information regardi ng the nature
and extent of soil and groundwater contam nation. A baseline Ri sk Assessnent was devel oped and used in
conjunction with the Rl to determne the need for renedial action and to aid in selecting remedies. A
Feasibility Study was conpleted to evaluate renedial options.

1.0 SI TE NAME, LOCATI ON, AND DESCRI PTI ON
1.1 SI TE LOCATI ON AND DESCRI PTI ON

Fort Wainwight, also referred to as the site, is located on the east edge of the Gty of Fairbanks in the
Fai rbanks-North Star Borough in interior Al aska (see Figure 1). Primary missions at Fort Wi nwight include
training of infantry soldiers in the arctic environnent, testing of equipnent in arctic conditions,
preparation of troops for defense of the Pacific Rm and rapid depl oyment of troops worldwide. n-site
industrial activities include fixed-wing aircraft, helicopter, and support vehicle naintenance. The

918, 000-acre site includes the main post area, a range conpl ex, and two naneuver areas.

Fort Wainwight originally was established as a col d-weather testing station in 1938. Renaned Ladd Arny
Airfield in 1939, the site next served as a resupply point for renote field stations and a crew transfer
point in the Lend-Lease Programthrough which mlitary aircraft and other supplies were ferried to the Soviet
Union during Wrld War II. 1In 1947, the site was redesignated as Ladd Air Force Base and began serving as a
resupply and nmi ntenance base for renote distance early warning sites and experinental stations in the Arctic
Qcean. The site was renaned For Wai nwight on January 1, 1961, and all of its operations were transferred to
the United States Arny.

Most of Qperable Unit 3 (OQU-3) is located in the main containment area of Fort Wainwight. It consists of the
followi ng source areas: the Tank Farmon Birch HIIl and associated Truck Fill Stand (TFS) at the base of
Birch HII, a Railcar Of-Loading Facility (ROLF), and three mleposts al ong the Fairbanks-Ei el son Pipeline
(Mleposts 2.7, 3.0, and 15.75). Figure 1 illustrates the entire installation and each source area.

1.1.1 Tank Farm Source Area

The Tank Farmis located north of the main containnent areas and is illustrated in Figure 2. The boundari es
of this source area extend fromthe aboveground storage tanks (ASTs) on Birch H Il to Valve Pit A which is
on the northwest bank of the Chena River. The Tank Farmi ncludes 14 bol ted-steel, 10,000-barrel tanks and
two wel ded-steel, 25,000-barrel tanks on the southwest slope of Birch HIll: three buildings; two underground
storage tanks (USTs); pipelines connecting the tanks; two wel ded-steel, 2,250-barrel ASTs at the TFS area;
the Canadian G| Line (CANOL) pipeline; and Valve Pit A

Al the tanks were used to store fuel for Fort Wainwight and Ei el son Air Force Base. Fuel stored in the
tanks included arctic-grade diesel fuel, aviation-grade |eaded gasoline, aircraft turbine and jet engine fuel
(JP-4), |eaded vehicle notor gasoline, and unleaded and regular notor fuel. Al tanks have been enptied and
cl eaned. The pipelines have been purged. The two original USTs were renoved; one was replaced with a

doubl e-wal | ed tank in the 1980s.

The el evation of the north section of the Tank Farm the AST area on Birch H |, ranges from441 feet to 748
feet above nean sea level (MBL). Except in developed areas, Birch HIl is densely forested. No pernmanent
surface water bodies are located on Birch H Il near the ASTs. However, snow and ice neltwater accunulate in
the depressions and in the di ked areas around the ASTs.

<I M5 SRC 1096137C
<I M5 SRC 1096137D>

The south section of the Tank Farm including the TFS area and Valve Pit A is located in the Chena R ver
floodplain. This section is characterized by nearly flat topography that gently slopes southward. The



subsurface is typified by discontinuous permafrost and poorly drained soils covered by thick organic mats.
Surface water ponding is common throughout the area fromspring breakup until early to md-summer. Wetlands
are scattered throughout the area.

1.1.2 Railcar Of-Loading Facility Source Area

The ROLF, which is located south of the Tank Farm is illustrated in Figure 3. A pipeline connects the ROLF
to the Tank Farm The ROLF is bounded on its north and west sides by the Chena River and Gaffney Road on the
south side. The ROLF was built in 1939 to receive fuel fromtanks on railcars and to distribute the fuels to
the airfield refueling points, quartermaster fuel, and the Birch H Il AST Tank Farm The facility is no

| onger used, but the following structures are still present: a TFS, one area with 16-tank-car unl oading
headers and anot her with eight-tank-car unloading headers, three 8-inch and four 3-inch pipelines that
traverse the facility, five valve pits (B, C D, E and F), and two warehouses (Buil dings 1129 and 1130).

Fuel was stored in USTs at this facility until they were removed in 1990.

The ROLF is located on a nearly flat floodplain of the Chena River. Brush and birch trees grow al ong the
Chena River and adjacent to Valve Pits B and C  Trees and brush have been cl eared el sewhere in the ROLF.
Surface water bodies are not present in the central region of the ROLF. A steep west-facing enbankment is
west of Valve Pit C. Small ponds and wetlands occur in the area between the enbanknent and the Chena River.

1.1.3 Ml epost Source Areas

The Fai rbanks-Ei el son Pipeline was constructed in 1953 and 1954 and put into service in 1955 to transport
fuel from Haines to Fairbanks. The portion of the pipeline between Fort Wi nwight and the Mapco refinery
was deconmi ssioned in 1992. Spills have been reported at two | ocations along the pipeline at MIepost 2.7
and at Laurance Road and Robyn Drive in the Gty of North Pole (MIlepost 15.75). Contam nation was detected
at Mlepost 3.0 during an investigation of the Birch HIIl UST facility.

The M1 epost 2.7 Source Area includes areas that were contanminated by the pipeline break. TFSs 1 and 2, a
wat er separator, valve pits, and sone pipelines associated with the Birch HII UST facility. Figure 4
illustrates Ml eposts 2.7. The MIlepost 2.7 Source Area consists of a noderately to steeply south-facing
hillside north of the pipeline and a shallow, south-facing slope south of the pipeline. The source area is
located within a surface water drainage pathway fromthe upland Birch H Il UST facility, northeast of the
pi peline source area. Soils in the Mlepost 2.7 Source Area are poorly drained. Ponded surface water is
common fromspring breakup until md-sumrer. A black spruce-scrub-shrub wetland borders the south side of
the source area. The area is densely vegetated. Discontinuous permafrost is typical in the area's
subsurface soils.

The Ml epost 3.0 Source Area includes contam nated areas associated with the Fairbanks-Ei el son Pipeline, a
TFS, a water separator, valve pits, and sone pipelines associated with the Birch HIIl UST facility (see
Figures 1 and 4). Site descriptions provided for Mlepost 2.7 are accurate for the MIepost 3.0 Source Area
as well.

<I M5 SRC 1096137E>
<I M5 SRC 1096137F>

The M1 epost 15.75 Source Area is located in a residential area approximately 1 mile south of North Pole
between the Chena River to the north and east and the Tanana R ver to the west. The source area is |ocated on
an of f-post right-of-way for a mlitary fuel pipeline. Figure 5 illustrates MI|epost 15.75. This source
area includes all contaninated areas associated with a fuel spill froma 1989 underground pipeline break.

The site is flat except for drainage ditches that parallel Laurance Road. The drainage ditch on the south
side of Laurance Road usually contains water. Soils in the area are sandy with little gravel and generally
are noderately well-drained. The surrounding area is forested with trees and shrubs.

1.2 HYDROGEQLOGY

The main aquifer in the Fort Wainwight area, including the MI|epost 15.75 Source Area, is an alluvial
aquifer in a buried river valley. According to United States Ceol ogi cal Survey maps, this aquifer ranges
froma few feet thick at the base of Birch H Il to at |east 300 feet thick under the fort's main containment
area. The aquifer may reach a thickness of 700 feet in the Tanana R ver valley.

G oundwat er in the Tanana- Chena fl oodpl ain generally occurs under unconfined conditions. A confined |ayer of
groundwat er nay devel op seasonally where the depth to the water table is | ess than the depth of the seasonal
frost penetration. A confined groundwater |ayer also rmay occur beneath permafrost, where the frozen ground
forms a wall around the water.



The depth to groundwater at the fort varies fromapproxi mately 20 feet at the base of Birch HIl to 7 feet
bel ow ground surface (BGS) south of the Fort Wainwight airfield. Cdose to the Chena River, the depth to
groundwater may range fromb5 feet to 15 feet. The depth to groundwater in the North Pole area by the Tanana
River varies from5 feet to 10 feet BGS. It should be noted that the depth to groundwater varies with
seasonal changes, changes to the normal weather trends, and the stages of the Tanana and Chena R vers.

G oundwat er novenent between the Tanana and Chena R vers follows a northwest regional pattern but fluctuates
seasonal | y because of the effects of changing river stages. Al though the |level of the Chena River is
control l ed, seasonal fluctuations in levels do occur.

G oundwat er | evels near the Chena River nay fluctuate greatly because of river stages. Typically, groundwater
I evel s increase when the river stage increases, particularly during spring breakup and | ate summer runoff.

G oundwat er | evels usually decrease during fall and winter, when precipitation becones snow. \Wen river

wat er | evels go down, the groundwater seeps into surface water bodies, such as the Chena River.

In addition to shifts in the groundwater flow directi on because of the surface water hydrol ogy, the
groundwat er flow direction may be inpacted by hi gh-vol une punping for dewatering operations.

Where present, pernafrost forns di scontinuous confining |ayers that influence groundwater novenent and
distribution. The presence of near-surface permafrost usually restricts groundwater novement within the

shal | ow subsurface. Three types of aquifers are associated with pernmafrost: superapernmafrost aquifers,

i ntrapermafrost aquifers, and subpernfrost aquifers. A superpermafrost aquifer is situated above the
permafrost table in the active layer, and the permafrost tables act as a relatively inpernmeabl e basal
boundary. Superpermafrost aquifers are usually seasonal aquifers that freeze or experience significant
storage depletion in the winter. Many of the nonitoring wells at Fort Wi nwight and sone donestic wells are
conpleted in the suprapernafrost aquifer. Intrapermafrost aquifers are found in unfrozen talik zones within
the body of permafrost. Subpernafrost aquifers are situated bel ow the pernmafrost serving as a relatively

i nper neabl e boundary.

<I M5 SRC 1096137G>

G oundwat er characterization conducted during the Renedial Investigation (R') indicates the presence of thaw
channel s in the Tank Farm area.

The Chena River flows through Fort Vinwight to the City of Fairbanks and into the Tanana River. The RCLF,
Valve Pit A and Valve Pit B are located directly on the banks of the Chena Rver. The wells that are

| ocat ed downstream al ong the Chena River include the Fairbanks Minicipal Wilities System(MJS; 1 nmile),
College Uilities (1.5 nmiles), and numerous residential wells |ocated on the north bank of the river |ess
than 0.5 m | e downstream

1.3 LAND USE

Land use at the OU-3 source areas in generally light industrial. There are residential area directly

adj acent to and hydrogel ogi cal | y downgradi ent of the Tank Farm Source Area and M| epost 15.75. Recreational
uses are known to occur at all source areas because of the presence of the Chena River and dense wooded

ar eas.

2.0 SI TE H STORY AND ENFCRCEMENT ACTI VI TI ES
2.1 SI TE H STORY

The Tank Farm and associ ated TFS are part of the Fairbanks Fuel Terminal, which was constructed in 1943
beginning with the installation of the fourteen 10, 000-barrel -capacity, bolted-steel tanks on Birch HII.

The m ssion of the Fairbanks Fuel Term nal was to provide backup fuel support for Eielson Air Force Base.

Fuel was transported via the CANOL pipeline and the Hai nes-Fairbanks pipeline. At Fort Vainwight, the CANOL
pi peline connected the Birch H Il UST facility to the ROLF and ran west to the Tank Farm the portion of the
pi pel i ne between the ROLF and the Tank Farmrenains in place. The Hai nes-Fairbanks pipeline was constructed
from 1954 to 1955. The only active portion of this pipeline, now called the Fairbanks-Ei el son Pipeline, runs
bet ween Ei el son Air Force Base and the Mapco refinery in North Pole.

2.1.1 Tank Farm Source Area

Petroleumspills occurred in and around the tanks and the TFS throughout the fuel termnal's history. the
bol t ed-steel tanks were subject to minor |eaks, and many truck spills occurred in the TFS area. |n addition,
the tanks were painted with | ead-based paints, which subsequently were sandbl asted. As a result, surface
soils around the ASTs are contaninated with | ead-based paint. Surface and subsurface soils at the Fairbanks



Fuel Terminal also are contaminated with petroleum G oundwater beneath the termnal at the base of Birch
H 11 also contains petrol eumconstituents.

2.1.2 Rai |l car O f-Loading Facility Source Area

Avai |l abl e records indicate that one 20-gallon spill of fuel occurred at the ROLF between 1970 and 1987.
However, it is known that the tank car headers were prone to minor |eaks, and at |east one major spill of
JP-4 occurred at one of the headers. Additionally, the USTs formerly at the ROLF reportedly were overfilled
on nunerous occasions. In 1991, a pipeline fromValve Pit Cto the Airfield failed a hydrostatic pressure
test and was taken out of service. Valve pits on either side of the Chena R ver and at the ROLF had | eaks.
Subsurface soil and groundwater are contam nated with petrol eumconstituents.

2.1.3 Ml epost Source Areas

Bet ween 1956 and 1972, 40 ruptures were reported along the former Haines-Fairbanks pipeline. 1In the late
1970s, the multiproduct Fairbanks-Ei el son Pipeline was ruptured by a contractor operating excavation

equi pnent near Ml epost 2.7. The pipeline contained fuel at the time. The danmaged section was isol ated at
the nearby valve pits.

As previously stated, the Fairbanks-Ei el son Pipeline has suffered nunerous | eaks since its construction.
However, no specific ruptures in the pipeline have been docunented at the MIepost 3.0 Source Area.
Subsurface soil contam nation was documented at M| epost 3.0 during previous area investigative activities,
which originally were intended to characterize potential contam nant migration fromthe Birch H Il UST
facility. The Arny suspected that contamination at M|l epost 3.0 was the result of a leak in the

Fai r banks- Ei el son Pi peline.

On August 26, 1989, the Fairbanks-Eiel son Pipeline at MIepost 15.75 was ruptured when a contractor was

upgr adi ng Laurance Road and establishing a subgrade |evel for Robyn Drive. Followi ng notification that the
pi peline had ruptured, the pipeline was closed at the north Chena River flood control isolation valve and at
the isolation valve at M| epost 14.75. An earthen berm contai ned nmost of the spilled fuel. Sorbent
materials and a vacuumtruck fromthe Mapco refinery recovered approxi mately 2,400 gallons within 2 hours of
the spill. At least 4,200 gallons are estimated to have spilled. Contam nated soils were removed fromthe
spill area imediately follow ng the recovery of liquid fuel.

2.2 ENFORCEMENT ACTI VI TI ES

Fort Wi nwight was placed o n the Conprehensive Environnental Response, Conpensation, and Liability Act
(CERCLA) National Priorities List in August 1990. Consequently, a federal facility agreenment (FFA) was
executed in spring 1992 anong the United States Environmental Protection Agency (EPA), Al aska Department of
Envi ronment al Conservation (ADEC), and United States Departnent of Defense. The FFA details the
responsibilities and authority associated with each party pursuant to the CERCLA process and the associ at ed
envi ronnental investigation and renedi ation requirements associated with Fort Wainwight. The FFA divided
Fort Wainwight into five QUs, one of which is OQJ 3, and outlined the general requirenents for investigation
and/ or remredi ation of QU 3.

The O3 R and Feasibility Study (FS) were perforned in accordance with the RI/FS Managenent Plan for QU 3.
The Rl fieldwork was conducted during Septenber and Cctober 1993, and the final R and R sk Assessnent
Reports were submitted to EPA in Cctober 1994. The QU3 FS was submitted to EPA in April 1995.

3.0 H GHLI GHTS OF COVWUNI TY PARTI Cl PATI ON

The public was encouraged to participate in the selection of the remedies for QU3 during a public conment
period fromApril 19 to May 19, 1995. The Fort Wainwight Proposed Plan for Operable Unit 3 presented nore
than 25 conbi nati ons of options, considered by the Arny, EPA and ADEC, to address contanmination in soil and
groundwater at QJ 3. The Proposed Plan was rel eased to the public on April 19, 1995, and copies of a
Proposed Pl an summary fact sheet were sent to all known interested parties, including approxinately 150

el ected officials and concerned citizens. An informational Fact Sheet dated March 1995, providing
information about the Arny's entire cleanup programat Fort Vinwight, was mailed to the same known
interested parties.

The Proposed Plan summari zed avail able information regarding the OU. Additional materials were placed in two
information repositories, one at the Noel Wen Library in Fairbanks and the other at the Fort Vi nwight Post
Library. An Administrative Record, including all itens placed in the infornation repositories and other
docunents used in the selection of the renedial actions, was established in Building 3023 on Fort Wi nwight.
The public was wel come to inspect materials available in the Adm nistrative Record and the information
repositories during business hours.



Interested citizens were invited to conment on the Proposed Plan and the renedy sel ection process by mailing
comrents to the Fort Winwight Project Manager, by calling a toll-free tel ephone nunber to record a coment,
or by attending and comenting at a public neeting on April 25, 1995, at the Noel Wen Library in Fairbanks.
One organi zati on submtted comrents in witing, no conments were recorded on the toll-free tel ephone line,
and one person provided oral comrents at the public neeting. Twenty-four people attended the public neeting,
whi ch al so included presentations on an interimaction for a source area in OJ 1.

Di spl ay advertisenents in the Fairbanks Daily News-M ner, published on April 12, 16, 19, 23, 24, and 25,
1995, also included information regarding the information repositories, the toll-free tel ephone line, and an
addresses for submtting witten comments.

The Responsi veness Summary, Appendix A to this docunent, summarizes and addresses public comrents on the
Proposed Pl an.

Thi s deci si on docunment presents the selected QU3 renedi al action, chosen in accordance with CERCLA as
anended by the Superfund Anendnents and Reaut horization Act (SARA) of 1986 and, to the extent practicable,
the National G| and Hazardous Substances Pollution Contingency Plan (NCP). The decision for Q)3 is based
on the Admnistrative Record. An index to the docunents contained in the Adm nistrative Record for Q)3 is
provi ded in Appendi x B.

4.0 SCCPE AND ROLE OF OPERABLE UNI T OR RESPONSE ACTI ON

As with may CERCLA sites, the problens at Fort WAinwight are conplex. As a result, the Arny, EPA and ADEC
divided the fort into five QUs, one of which is OQJ3. (QJ3is the first QU at Fort Wainwight to have
conpleted the RI/FS process and to begin final renedial action activities.

The remedi al action described in this Record of Decision (ROD) addresses threats to human health and the

envi ronnent posed by contamination at QJ)3. The R /FS has defined potential risks because of the possibility
of contaminant migration to residential and public drinking water supply wells that are downgradient fromthe
QU-3 source areas if renediati on does not occur.

EPA, ADEC, and the Arny have agreed to address petrol eumcontam nated soils at the Tank Farm ASTs under 18
Al aska Adninistrative Code (AAC) 78 in the Two-Party Agreenent between ADEC and the Arny. It has al so been
agreed to defer selection of the final remedy for the | ead-based paint in soils at the ASTs: this source
wi || be addressed in the ROD for OUJ5.

5.0 SI TE CHARACTERI STI CS

The QU3 Rl results indicate that soil and groundwater are contaminated with petrol eumfuel products in all
the areas investigated. The specific chenicals of concern associated with the petrol eum contam nation

i ncl ude benzene, toluene, ethylbenzene, and total xylenes (BTEX): 1, 2-dichl oroethane; isopropyl benzene; and
trinet hyl benzene. G oundwater contaminated with petrol eum may be discharging fromthe ROLF and Valve Pit A
into the Chena River. |In addition, surface soils surrounding ASTs at the Tank Farmare contam nated with

| ead and petrol eum

Refer to the end of this section for tables and illustrations cited in Section 5.

5.1 TANK FARM SOURCE AREA
5.1.1 Hydrogeol ogy and G oundwater Use

The Tank Farm Source Area has three distinct hydrogeol ogic areas: the ASTs on Birch Hill; the area between
the TFS and the base of Birch Hll; and the area south of the TFS, including Valve Pit A

Birch H Il consists of |osses overlying Birch Creek schist and other bedrock units. Figure 6 illustrates a
geol ogi c cross section for a portion of the Tank Farm Source Area. Goundwater is known to occur in the
Birch Creek schist but was not encountered during an investigation at the ASTs on Birch HIll. the static
water level in a well approxinately 300 feet north of the ASTs historically has been 500 feet above MSL.

G oundwater flow in the bedrock aquifer at the Tank Farmis expected to occur mainly in fractures and to fl ow
to the southwest. Mnitoring well locations at the Tank Farmare illustrated in Figure 7.

The presence, location, and extent of pernmafrost fromthe base of Birch H Il southward to Chena R ver

significantly affect the groundwater flow direction in this part of the Tank Farm source area, as illustrated
in Figure 8. GQGoundwater occurs at approxinmately 20 feet to 22 feet BGSin the TFS area at the base of Birch
H Il in the suprapermafrost groundwater zone. G oundwater in this area flows to the southwest. Shall ow

di scontinuous permafrost in this area may channel groundwater into thawed corridors that occur in meander



scars, and a hydraulic connection may exi st between the suprapernafrost groundwater zone in the thawed areas
and t he subpernafrost groundwater zone.

South of the TFS, while no suprapernafrost aquifer is known to exist, a subpermafrost aquifer and thaw bul bs
occur (see Figure 6). Hydraulic gradients neasured in this area indicate that groundwater fromthe
unconfined aquifer may flow downward in an unfrozen area into the confined subpernafrost aquifer. In the
adj acent Shannon par k Subdi vi si on, groundwater occurs at approxinmately 10 feet to 12 feet in a

supr aper maf rost groundwat er zone. Shannon Park residents use city water; they do not use water in the

aqui fer located i medi ately bel ow t he subdi vi si on.

An apparent groundwater divide exists in the vicinity of Valve Pit A. Goundwater inmediately adjacent to
the valve pit flows east toward the Chena River; however, groundwater several hundred feet west of the valve
pit flows consistent with the westward regi onal groundwater flow direction. Near Valve Pit A groundwater
occurs at a depth of approximately 13 feet BGS. No permafrost exists in this area.

The closest drinking water wells to the Tank Farm Source Area are | ocated at the Shannon Park Baptist Church
and Mornon Chapel on Lazelle Road approximately 0.25 nmile downgradi ent of the Tank Farm buil di ngs
(see Figure 1).

5.1.2 Current Land Use

The Tank Farmis the only QU 3 source area that borders Fairbanks. Sone residential development is north of
the ASTs on Birch HIl. The area i medi ately downgradi ent of the TFS is undevel oped and is known as the
Bently Trust Property. The Shannon Park Subdivision, a residential developnent, is inmmediately south of the
Bentley Trust Property. Valve Pit Ais located less than 0.25 mile northeast of the 801 Housi ng Subdi vi sion
(Birchwood) on Fort Wainwight. Approxinmately 1,580 people live in this subdivision. Scrub-shrub and
forested wetl ands border the southern portion of the TFS area.

5.1.3 Previous Investigations

In 1988, a soil-gas survey was conducted at the Tank Farm Contam nation was detected in soil-gas sanples
collected fromthe base of Birch HII within the Tank Farmarea. 1In 1987, five nonitoring wells (AP-5271,
AP-5272, AP-5273, AP-5247, and AP-5275) were installed along the west boundary of the Tank Farmand the wells
were sanpled periodically as part of the basew de groundwater nonitoring program These wells were screened
bel ow the top of the water table in suprapernafrost groundwater. Sanples collected fromnost of the
nonitoring wells contai ned petrol eum products and significant quantities of BTEX above naxi mum cont am nant

l evel s (MCLs) during sanpling events. Mnitoring wells installed as part of the United States Arny Corp of
engi neers, Al aska District, (Corps) groundwater monitoring programare identified by GAMin this docunent.
In 1992, nmonitoring wells in the TFS area and in the area between the Tank Farm and the Chena R ver were
installed, and these wells are known as the picket wells because they are situated in a fence-like pattern
al ong the west boundary of Fort Wainwight. The picket wells are sanpled biannually. Mnitoring wells
AP-5782, AP-5783, AP-5785 (a subpermafrost well), AP-5787, AP-5788, and AP-5791 were sanpled during the QU3
RI. Mnitoring wells included in the Fort Wi nwight picket well programare identified by PWin this
docurent .

Two churches with drinking water supply wells are |ocated off post 0.25 mle downgradi ent of the Tank Farm
near Lazelle Road (Figure 1). Table 1 summarizes the results of all contam nants detected during sanpling
events of these wells from 1991 to 1994. 1, 2,-dichl oroethane has been the only volatile organi c conpound
(VOC) detected at concentrations close to Safe Drinking Water Act |evels.

5.1.4 Remedial Investigation Results

For the RI, the Tank Farm Source Area was divided into seven sub-areas based on geographic |ocations and
differing physical characteristics. Accordingly, R results are discussed relative to the individual
sub-areas. The sub-areas' boundaries are illustrated in Figure 9.

5.1.5 Renedial Results for Soils

Birch H Il Aboveground Storage Tanks Sub-Area

Pet r ol eum hydr ocarbons were found in surface and subsurface soils, with the nost significant |levels within
the bermed areas around the ASTs. Petrol eum hydrocarbon | evels decrease with depth and di stance fromthe
tanks. At the ASTs with less than 15 feet of underlying silt, soil contam nation was general |y hi ghest at

the interface between silt and schi st bedrock.

In surface soil and subsurface soil, petrol eum hydrocarbons (quantified as Jet A fuel) were detected at a



nmaxi mum concentration of 5,500 mlligrans per kilogram (ng/kg). Low levels of VOCs al so were detected

Total |ead was detected in surface soils up to a maxi num concentrati on of 7,840 ng/kg; the highest toxicity
characteristic | eaching procedure (TCLP) result for lead in surface soil was 5.4 mlligrams per liter (ng/L),
whi ch exceeds the Resource Conservation and Recovery Act (RCRA) hazardous waste characteristic criterion of

5 nmg/L for lead (see Figure 10). Table 2 summarizes soils results in the Birch HII sub-area

Bui | di ng 1173 Sub- Area

Subsurface soil contam nation is present in the Building 1173 sub-area fromthe water table to approxinately
7 feet above the water table. Subsurface soil contamination in this area is nost concentrated near the base
of Birch HIl. The subsurface soil contam nation likely contributes to groundwater contam nation observed in

the Lazell e Road sub-area

Low | evel s of petrol eum hydrocarbons (quantified as diesel and Jet A fuel) were detected in surface soils in

this area. VOCs were not detected in surface soil. Total lead concentrations in surface soil were | ess than
13 ny/ kg.
In subsurface soil, petrol eum hydrocarbons (quantified as diesel fuel) were detected at a nmaxi num

concentration of 340 ng/kg. The highest VOC concentration detected in subsurface soil was 97 ng/ kg of
et hyl benzene. Total |ead concentrations in subsurface soil were less than 17 ng/kg. Table 3 sunmmarizes the
anal ytical data for surface and subsurface soils in the Building 1173 sub-area

Truck Fill Stand Sub-Area

The extent and distribution of contam nation in the TFS sub-area appear to be discontinuous, with no apparent
spatial trends. This area is underlain by discontinuous zones of pernafrost (see Figure 11). The ASTs

| ocated adjacent to the TFS have been a source of petrol eumcontam nation either through spills and
overfilling or |eaking tanks.

In surface soil, low |levels of petrol eum hydrocarbons (quantified as bunker C-range organi c conpounds) were
detected. VOCs were not detected in surface soil. Total |ead concentrations in surface soil were | ess than
18 ny/ kg.

In subsurface soil, lowlevels of petrol eum hydrocarbons (quantified as bunker C-range organi c conpounds) and

VOCs (toluene) were detected. Total |ead concentrations in subsurface soil were less than 15 ng/kg. Table 4
summari zes the analytical data for soils at the TFS sub-area

Lazel | e Road Sub- Area

Surface soils in this sub-area do not appear to be inpacted by subsurface rel eases fromthe Tank Farm
Contam nant |evels in subsurface soil decrease with distance west of the Tank Farm Source Area. Permafrost
to the south of Lazelle Road and bedrock to the north appear to restrict the southern and northern extent of
subsurface contani nation

In surface soil, petrol eum hydrocarbons (quantified as diesel fuel by field screening anal ysis) were detected
up to a maxi mum concentration of 109 mg/kg. MNone of the surface soil sanples were submtted for VOC or total
| ead anal yses

In subsurface soil, lowlevels of petrol eum hydrocarbons (quantified as bunker G range organi ¢ conpounds)
were detected. VOCs were not detected in subsurface soil. Total |ead concentrations were |ess than 79
ng/ kg. Table 5 sumarizes the anal ytical data for soils in the Lazelle Road sub-area

Shannon Par k Subdi vi si on Sub- Area

Local i zed areas of subsurface soil contam nation were found in the Shannon Park Subdi vi si on: however, this
contami nati on appears to originate fromsources other than the Fort \Wiinwight Tank Farm This conclusion is
based on the types of fuel detected (diesel fuel simlar to heating oil) and the |ocalized nature of the
cont am nati on

In subsurface soil, lowlevels of petrol eum hydrocarbons (quantified as bunker C range organi ¢ conpounds)
were detected. VOCs were not detected in subsurface soil. Total |ead concentrations were |ess than 15
ng/ kg. Table 6 summarizes the anal ytical data for soils in the Shannon Park Subdivision sub-area

CANOL Road Sub- Area

Low | evel s of petrol eum hydrocarbons (quantified as diesel fuel by field screening analysis) were detected in
surface soils in this sub-area. MNone of the surface soil sanples were submtted for VOC or total |ead



anal yses.

In subsurface soil, lowlevels of petrol eum hydrocarbons (quantified as bunker C-range organi c conpounds) and
VOCs were detected. Total |ead concentrations in subsurface soil were less than 17 ng/kg. Table 7
summari zes the analytical data for soils in the CANOL Road sub-area.

Val ve Pit A Sub-Area

Soil contamination at Valve Pit Ais concentrated around the valve pit structure and extends at |east 200
feet north and south of the valve pit. Figure 12 illustrates soil contam nation in this sub-area and
proximty to the Chena River.

Low | evel s of petrol eum hydrocarbons (quantified as diesel fuel by field screening analysis) were detected in
surface soils. None of the surface soil sanples were submtted for VOC or total |ead anal yses.

In subsurface soil, petrol eum hydrocarbons (quantified as kerosene) were detected up to a maxi num
concentration of 3,800 ng/kg. Low levels of VOCs al so were detected. Benzene in subsurface soil was
detected at a concentration of 10 ng kg in one sanple. Total |ead concentrations were | ess than 8 ng/kg.
Tabl e 8 sumari zes the analytical data for soils in the Valve Pit A sub-area.

5.1.6 Remedi al Investigation Results for G oundwater
Birch H |l Aboveground Storage Tanks Sub-Area

Monitoring wells in this sub-area include AP-6053 (RI), AP-6054 (RI), AP-6055 (RI), and AP-5271 (GW). Al
of these wells are located at the base of Birch HII.

The hi ghest detected concentration of petrol eum hydrocarbons (quantified as gasoline) was 23,000 nicrograns
per liter (ug/L). The highest concentration of VOCs detected in this area was 150 ug/L for benzene, which
exceeds the MCL of 5 pg/L. Low levels of other VOCs al so were detected in groundwater in this sub-area.
Total |ead was detected up to a nmaxi mum concentration of 140 ug/L; however, dissolved |ead concentrations
were less than 5 ug/L, which is below the ML of 15 pg/L. Total |ead sanples were nmore turbid than

di ssol ved | ead sanpl es because of filtering of the dissolved | ead sanpl es before containerization.

Refer to Figure 13 for an illustration of benzene concentrations in groundwater. Table 9 summarizes all of
the analytical data for groundwater at this sub-area.

Bui | di ng 1173 Sub- Area

Monitoring wells in this sub-area include AP-6056 (RI), AP-5272 (GM), and AP-5273 (GM). Al of these wells
are | ocated between the base of Birch Hll and the TFS area.

The hi ghest detected concentration of petrol eum hydrocarbons (quantified as Jet A fuel) was 380 mug/L. The
hi ghest concentration of VOCs detected in this sub-area was 120 ug/L for benzene, which exceeds the MCL of 5
g/ L. Low levels of other VOCs al so were detected in groundwater int his sub-area. Total |ead was
detected up to a maxi mum concentration of 73 ug/L; however, dissolved | ead was not detected in any of the
nmonitoring well sanples. Total |ead sanples were nmore turbid than dissolved | ead sanpl es because of filtering
of the dissolved | ead sanpl es before containerization.

Tabl e 10 summari zes all of the analytical data for groundwater at this sub-area.
Truck Fill Stand Sub- Area

Monitoring wells in this sub-area include AP-6066 (R'), AP-5274 (GMW), AP-5275 (GM), AP-5782 (PW, AP-5783
(PW, and AP-5785 (PW. These wells are located al ong the western boundary of the fort and adjacent to the
TFS area.

The hi ghest detected concentration of petrol eum hydrocarbons (quantified as bunker C-range organi c conmpounds)
was 1,000 ug/L. The highest concentration of VOCs detected in this sub-area was 11 ug/L for benzene, which
exceeds the MCL of 5 ug/L. Low levels of other VOCs al so were detected in groundwater in this sub-area.
Total |ead was detected up to a naxi mum concentration of 150 ug/L; however, dissolved | ead was not detected
in any of the sanples. Total |ead sanples were nore turbid than dissol ved | ead sanpl es because of filtering
of the dissolved | ead sanpl es before containerization.

Refer to Figure 13 for an illustration of benzene concentrations in groundwater in the TFS sub-area. Table
11 sunmmarizes all of the analytical data for groundwater at this sub-area.



Lazel | e Road Sub-Area

One nonitoring well, AP-6071 (RI), is located within this sub-area. Petrol eum hydrocarbons (quantified as
gasoline) were detected at a concentration of 6,800 ug/L. VOCs were not detected in the well in two
separate sanpling events. Total |ead was detected at a concentration of 10 ug/L, but dissolved | ead was not
detected in the nonitoring well. Table 12 sunmarizes the anal ytical data for groundwater in the Lazell e Road
sub- ar ea.

Shannon par k Subdi vi si on Sub- Area

Monitoring wells in this sub-area include AP-6057 (R), AP-6067 (RI), AP-6068 (R), AP-6069 (RI), and AP-6070
(RI). These wells are located off post within the Shannon Park Subdivision west of the Tank Farm Source
Area.

the hi ghest detected concentration of petrol eum hydrocarbons (quantified as bunker C-range organi c conmpounds)
was 1,100 ug/L. VOCs were not detected in any of the nonitoring wells in this sub-area. Total |ead was
detected up to a maxi mum concentration of 150 ug/L; however, dissolved | ead was not detected in any of the
wells. Total |ead sanples were nore turbid than dissolved | ead sanpl es because of filtering of the dissolved
| ead sanpl es before containerization. Table 13 summarizes the anal ytical data for groundwater in the Shannon
Par k Subdi vi si on sub- ar ea.

CANOL Road Sub- Area

Monitoring wells in this sub-area include AP-5787 (GW), AP-5788 (G AP-6058 (RI), AP-6059 (RI), AP-5791
(GMW), AP-6060 (RI), AP-6061 (RI), AP-6062 (RI), and AP-6063 (RI). These wells are generally |ocated al ong
the corridor formed by the CANCL pipelines and associ ated service road.

The hi ghest detected concentration of petrol eum hydrocarbons (quantified as gasoline) detected in this
sub-area was 6,900 ug, L; however, this well did not contain detectable |evels of petrol eum hydrocarbons
when re-sanpled. VOCs were not detected in any of the nmonitoring wells. Total |ead was detected up to a
maxi mum concentration of 88 nug/L; however, detected dissolved | ead concentrations were |ess than 5 pg/L,
which is less than the MCL of 15 pg/L. Total |ead sanmples were nore turbid than dissol ved | ead sanpl es
because of filtering of the dissolved | ead sanpl es before containerization. Table 14 sunmmarizes the

anal ytical data for groundwater sanples fromthe CANOL Road sub-area.

Val ve Pit A Sub-Area

Monitoring wells located in this sub-area include AP-6064 (R) and AP-6065 (RI). Both wells are |ocated
adj acent to the concrete valve pit structure.

Pet r ol eum hydr ocarbons (quantified as gasoline) were detected up to a nmaxi num concentration of 43,000 ug/L.
Three VOCs were detected above MCLs in this sub-area; benzene at a maxi num concentrati on of 1,700 ug/L,

et hyl benzene at a maxi mum concentration of 1,600 ug/L, and toluene at a maxi mum concentration of 12,000
ug/ L.  Total |ead concentrations ranged up to a maxi mum concentration of 300 ug/L; however, dissolved |ead
was detected at a maxi num concentration of 2.7 pg/L, which is less than the MCL of 15 ug/L.

Refer to Figure 16 for an illustration of benzene concentrations in groundwater at the Valve Pit A sub-area.
Tabl e 15 summarizes all of the analytical data for the Valve Pit a sub-area.

5.2 RAI LCAR OFF- LQADI NG FACI LI TY SOURCE AREA
5.2.1 Hydrogeol ogy and G oundwater Use

G oundwat er occurs at approxi mately 12 feet BGS at the ROLF Source Area. the water table occurs in the
coarse-grai ned facies of the Chena alluvium Goundwater flows to the west-northwest in the area around the
ROLF Source Area. Variations to flow direction are due to the stage of the Chena R ver. Because it was not
encountered in this area, shallow permafrost is not expected to affect groundwater flow

The Pioneer wells in the Ham|ton Acres Subdivision are a dass A drinking water source approximately 1 mle
downgr adi ent of the ROLF. Four drinking water supply wells serving Fort Wainwight are | ocated approxi nmately
1 mle south of the ROLF (see Figure 1). The ROLF, Valve Pit A and Valve Pit B are located directly on the
banks of the Chena River. The wells that are | ocated downstream al ong the Chena River include the Fairbanks
MJUS (1 nmile), College Uilities (1.5 nmles), and nunerous residential wells located on the north bank of the
river less than 0.5 nile downstream



5.2.2 Current Land Use

The ROLF is located imedi ately north of the Fort Wainwight airport and is approximately 0.3 mile fromthe
801 Housi ng Subdivision. The Chena River is |ocated between the ROLF and the 801 Housing Subdivision. The
North Post Housing Subdivision is 0.7 nile fromthe ROLF and houses 698 people. A scrub-shrub wetl and
borders the northeast edge of the ROLF. This area of the Chena River is used heavily by residents and
nonresi dents involved in recreational sport fishing, boating, and hiking.

5.2.3 Previous Investigations

A soil-gas survey was conducted at the ROLF and associated valve pits in 1988. Sanples collected from
soil-gas probes installed at the ROLF reveal ed a contam nant plume centered on the railroad spur containing
t he 16-tank-car unl oadi ng headers and the forner USTs. Mnitoring well AP-5527 was installed at the ROLF ion
1989 and contained free-floating product in nost of the sanpling events since its installation.

5.2.4 Renedial Investigation Results

For the R, the ROLF Source Area was divided into three sub-areas based on geographic l|ocation and differing
physi cal characteristics. Accordingly, the R results are discussed relative to these sub-areas. The ROLF
sub-area boundaries are illustrated in Figure 14.

5.2.5 Renedial Investigation Results for Soils
Val ve Pit B Sub-Area

Pet rol eum cont am nated soils extend fromValve Pit B to the Chena River. Soil boring data suggest that
subsurface contam nati on extends approxi mately 500 feet north and south of the valve pit. Fl uctuating
groundwater levels, a result of Chena R ver stage variations, have created a snmear zone of petrol eum

contam nation in subsurface soil. This smear zone extends fromthe water table to approximately 4 feet above
the water table. Figure 15 shows the proximty of the Chena River to Valve Pit B.

In surface soil, petrol eum hydrocarbons (quantified as diesel fuel by field screening analysis) were detected
up to a maxi mum concentration of 28 ng/kg. No surface soil sanples were submitted for VOC or |ead anal yses.

In subsurface soil, petrol eum hydrocarbons (quantified as Jet A fuel) were detected at a maxi mum
concentration of 2,700 ng/kg. Low levels of VOCs were detected in subsurface soils throughout the Valve Pit
B sub-area. Total |ead concentrations were |less than 25 ng/kg. Table 16 summarizes the anal ytical data for
soils at the Valve Pit B sub-area.

Central Railcar Of-Loading Facility Sub-Area

The central ROLF sub-area has been inpacted by petroleumrel eases originating fromValve Pit C and froma
conpl ex system of valve pits, off-loading headers, and former UST sites |located in the center of the
sub- ar ea.

In surface soil, petrol eum hydrocarbons (quantified as diesel fuel) were detected up to a maxi num
concentration of 5,900 ng/kg. VOCs were not detected in surface soils. Total |ead was detected up to a
maxi mum concentration of 101 ny/kg.

In subsurface soil, petrol eum hydrocarbons (quantified as Jet A fuel) were detected up to a maxi num
concentration of 2,600 ng/kg. Benzene was detected up to a maxi num concentrati on of 2.4 ng/kg in subsurface
soil. Total lead in subsurface soil was detected at a maxi num concentration of 18.2 ng/kg. TCLP |ead was

detected at a maxi mum concentrati on of 0.032 ng/L, which is bel ow the RCRA hazardous waste characteristic
criterion of 5 ng/L for lead. Table 17 summari zes the analytical data for soils at the central ROLF sub-area.

Front Street Sub-Area

Contamination of soils in the Front Street sub-area appears to originate froma source |ocated east of the
ROLF. Because another source area included in Q)5 is located in this direction, this sub-area is though to
represent the | eadi ng edge of a contam nant plume unrelated to historical operations at the ROLF Source Area.

In subsurface soil, petroleum hydrocarbons (quantified as Jet A fuel) were detected at a nmaxi num
concentration of 260 ng/kg. Low |levels of VOCs were detected in subsurface soil. Total |ead concentrations
were | ess than 8 nmg/kg. Table 18 summarizes the analytical data for soils at the Front Street sub-area.



5.2.6 Remedi al Investigation Results for G oundwater
Valve Pit B Sub-Area

Monitoring wells in this sub-area include AP-5998 (RI) and AP-6018 (RlI), which are | ocated adjacent to the
Valve Pit and the Chena River.

The hi ghest | evel of petrol eum hydrocarbons (quantified as Jet A fuel) was detected at a concentration of
3,600 ug/L; however, free-floating petrol eum product has been observed in groundwater in this sub-area.

VOCs detected include benzene at a maxi num concentrati on of 1,400 ug/L, which exceeds the MCL of 5 ug/L, and
tol uene at a naxi mum concentration of 3,900 ug/L, which exceeds the MCL of 1,000 ug/L. Total |ead was
detected at a naxi mum concentrati on of 160 ug/L, and dissolved | ead was detected at a maxi mum concentration
of 9.9 ng/L, which is less than the MCL of 15 ng/L for | ead.

Refer to Figure 16 for an illustration of benzene concentrations in groundwater at this sub-area. Table 19
summari zes all of the analytical data for groundwater at th Valve Pit B sub-area.

Central Railcar Of-Loading Facility Sub-Area

Monitoring wells in this sub-area include AP-5999 (RI), AP-6000 (RI), AP-6001 (R), AP-6002 (R), AP-6003
(RI'), AP-6004 (R), AP-6005 (RI), AP-6006 (RI), AP-6007 (R'), AP-6008 (RI), AP-6009 (R), AP-6010 (R),
AP-6013 (R), AP-6014 (R), AP-6015 (R), and AP-5527 (GMW).

The hi ghest concentration of petrol eum hydrocarbons (quantified as JP-4 fuel) detected in groundwater was
120,000 ug/L. Four VOCs were detected above MCLs: benzene at a maxi mum concentrati on of 5,800 ug/L, which
is above the MCL of 5 ug/L; ethylbenzene at a naxi mum concentration of 1,100 ug/L, which is above the MCL of
700 pg/L; toluene at a maxi num concentrati on of 15,000 ug/L, which is above the MCL of 1,000 ug/L; and

1, 2-di chl oroet hane at a maxi num concentration of 6 ug/L, which is above the MCL of 5 ug/L. |In addition,
1,2,4-trinethyl benzene was detected at a maxi num concentration of 710 ug/L, 1,3,5-trinethyl benzene was
detected at a maxi mum concentration of 190 ug/L, and isopropyl benzene was detected at a naxi num
concentration of 1,200 ug/L. Total |ead was detected at a maxi num concentration of 330 ug/L, and dissol ved
| ead was detected at a maxi mum concentration of 160 ug/L, both of which exceed the MCL of 15 ug/L for |ead.
Figure 16 illustrates benzene concentrations in groundwater. Table 20 summarizes the lytical data for
groundwat er at the central ROLF sub-area.

Front Street Sub-Area

Monitoring wells in this sub-area include AP-6011 (R), AP-6012 (RI), AP-6016 (R), and AP-5537 (GA). These
monitoring wells are | ocated east of the central ROLF near Front Street.

The hi ghest detected concentration of petrol eum hydrocarbons (quantified as diesel fuel) was 10,000 ng/ L.
VQOCs detected included 1,2,4-trimethyl benzene up to 250 ug/L, 1,3,5-trimethyl benzene up to 530 ug/L, and
benzene up to 140 ug/L, which is above the MCL of 5 ug/L for benzene. Total |ead was detected at a maxi num
concentration of 250 ug/L, but dissolved | ead was not detected in groundwater sanples fromthis sub-area.

Refer to Figure 16 for an illustration of benzene concentrations in groundwater. Table 21 sunmarizes the
anal ytical data for groundwater at the Front Street sub-area.

5.3 M LEPCST SOURCE AREAS

5.3.1 Mlepost 2.7

Hydr ogeol ogy and G oundwat er

G oundwat er occurs approxinately 2 feet BGS at the M| epost 2.7 Source Area. The water table occurs in an
al luvi al suprapermafrost aquifer in the Fairbanks | oses. Goundwater flows to the southwest across the
source area. The main groundwater flow path may be in the thaw bulb beneath Birch H Il Road and the

Fai r banks- Ei el son Pi peline.

The cl osest drinking water well to Mlepost 2.7 is located at the Birch HIl Ski Area, approximately 1 mle
west (see Figure 1). However, this well is conpleted in the Birch Creek schist aquifer, not the alluvial
aqui fer. These aquifers are not hydraulically connected.

Current Land Use

The Ml epost 2.7 Source Area is located within a mlitary training area approxinately 1 nile and across the



Chena River fromany residential devel opnent. This area also has recreational uses. A black
spruce-scrub-shrub wetland conpl ex borders the southern extent of this source area.

Previ ous I nvestigations

A soil -gas survey was conducted al ong the Fairbanks-Eiel son Pipeline in 1989. Benzene was detected at
el evat ed concentrati ons.

The Corps al so conducted a subsurface investigation at the Fairbanks-Ei el son Pipeline and col |l ected
subsurface soil and groundwater sanples fromfour soil borings. Analysis of sanples collected near the

Ml epost 2.7 Source Area reveal ed petrol eum hydrocarbon contanination, with the hi ghest concentrations
occurring in a subsurface soil sanple collected fromborehol e AP-5650 at 15 feet BGS. Analytes detected in a
sanple collected froma nonitoring well contained benzene concentrations ranging from 120 ng L to 318 ug/ L.
Gasol i ne or gasoline-range organics (GRO were detected each tine the well was sanpl ed.

Di esel -range organics also were detected. The diesel was detected in a quality control sanple but not in any
other replicate sanples. |sopropyl benzene; 1,2, 3-trinethyl benzene; and 1, 2, 4-trinethyl benzene were detected
when they were anal yzed for during the nost recent sanpling event.

Renedi al Investigation Results

Surface Soil contam nation extends approximately 120 feet south of the MIepost 2.7 pipeline break |ocation
into adjacent wetlands. This surface contam nation could result fromupwelling contam nated groundwater or
contam nated surface runoff originating fromthe TFS-2 area. subsurface soil contam nation extends |laterally
underneath Birch H Il Road adjacent to TFS-1 and TFS-2. This subsurface soil contamination likely is bounded
to the south by shall ow pernafrost and to the north by schist bedrock associated with the Birch H Il
formation.

Remedi al Investigation Results for Soils

In surface soil, petrol eum hydrocarbons (quantified as gasoline) were detected at a maxi mum concentrati on of
470 ng/ kg. Low levels of VOCs were detected in surface soils. Total |ead was detected at concentrations
| ess than 44 ng/ kg.

In subsurface soil, petrol eum hydrocarbons (quantified as gasoline) were detected at a naxi mum concentration
of 290 ng/kg. Low |levels of VOCs were detected in subsurface soils throughout the source area. Total |ead
concentrations in subsurface soil were less than 17 ng/kg. One subsurface soil sanple anal yzed for TCLP | ead
contained lead at a concentration of 0.034 ng/L, which is bel ow the RCRA hazardous waste characteristic
criterion of 5 ng/L for lead. Table 22 sumarizes the analytical data for surface and subsurface soils at
the M1 epost 2.7 Source Area.

Remedi al Investigation Results for G oundwater

Monitoring wells in this source area include AP-5650 (GMW), AP-5651 (GAW), AP-6034 (RI), AP-6035 (R), and
AP-6036 (RI).

The hi ghest detected concentration of petrol eum hydrocarbons (quantified as gasoline) was 2,100 ug/L.
Benzene was detected at a concentration of 140 ug/L, which exceeds the MCL of 5 pg/L; |low levels of other
VOCs al so were detected in Mlepost 2.7 groundwater. Total |ead was detected up to a nmaxi mum concentration
of 150 pg/L, but dissolved | ead was detected at a nmaxi num concentration of 4 ug/L, which is below the ML of
15 ng/ L.

Refer to Figure 17 for an illustration of benzene concentrations in groundwater at M|epost 2.7. Table 23
summari zes all of the analytical data for groundwater at the M| epost 2.7 Source Area.

5.3.2 M1 epost 3.0

Hydr ogeol ogy and G oundwat er Use

G oundwat er ranges from 12 feet to 18 feet BGS at the MIlepost 3.0 Source Area. The water table occurs in an
al luvi al suprapermafrost aquifer in the Fairbanks |oses. Goundwater flows to the southwest across M| eposts
2.7 and 3.0. The main groundwater flow path at these source areas nmay be in the thaw bulb beneath Birch H ||l
Road and the Fairbanks-Ei el son Pipeline.

The closest well to Mlepost 3.0 is located at the Birch HIIl Ski Area, approxinmately 1.25 mles away (see
Figure 1). However, this well is conpleted in the Birch Oreek schist aquifer, not the alluvial aquifer;



therefore, these wells are not hydraulically connected.
Current Land Use

The M1 epost 3.0 Source Area is located within a nmilitary training area approxinmately 1 nile fromand across
the Chena R ver fromany residential devel opment. This area also has recreational uses. A black
spruce-scrub-shrub wetland conpl ex borders the southern extent of this source area.

Previ ous I nvestigations

Monitoring well AP-5522 was installed near M|lepost 3.0 at TFS-3 in August 1989 as part of the Fort

Wai nwri ght basew de groundwater nmonitoring program Subsurface soil sanples contai ned gasoline, bunker oil,
and xylenes. To date, all groundwater sanples collected fromnonitoring well AP-5522 during basew de
sanpling events contai ned GRO, benzene, and xyl enes; benzene and xyl ene concentrations consistently have
exceeded MCLs.

Renmedi al Investigation Results for Soils

Petrol eum contami nation in subsurface soil at Mlepost 3.0 is concentrated nostly along Birch H Il Road. The
contam nation extends northwest toward M| epost 2.7; no discernable break in subsurface soil contanination
between Ml epost 2.7 and MIepost 3.0 has been found Subsurface soil contami nation al so extends approxi nately
250 feet southeast fromthe Ml epost 3.0 Source Area underneath Birch H |l Road and approxi mately 200 feet
south of the road under adjacent wetlands. A snear zone of subsurface soil contam nation extended fromthe
water table to 10 feet below the water table at the time of the R.

In subsurface soil, petrol eum hydrocarbons (quantified as bunker C-range organi c conmpounds) were detected at
a maxi num concentrati on of 82 mg/kg. Benzene was detected at a maxi num concentration of 19 ng/kg in
subsurface soil. Low levels of other VOCs al so were detected. Total |ead concentrations were |ess than 18
ng/ kg. Table 24 sunmarizes the anal ytical data for soil in the MIlepost 3.0 Source Area.

Remedi al I nvestigation Results for G oundwater

Monitoring wells in this source area include AP-5522 (GM), AP-5846 (GAW), AP-5848 (GM), AP-5849 (GW),
AP-5850 (GMW), AP-6037 (R), AP-6038 (R'), AP-6039 (RI), and AP-6040 (RI).

The hi ghest detected concentration of petrol eum hydrocarbons (quantified as gasoline) was 5,400 ug/L. Three
VOCs were detected above MCLs: benzene at a naxi num concentration of 7,200 pg/L, which is above the ML of
5 ug/L; ethyl benzene at a maxi mum concentration of 1,100 ug/L, which is above the MCL of 700 ug/L; and

tol uene at a nmaxi mum concentration of 2,300 pg/L, which is above the MCL of 1,000 pg/L. Low levels of other
VOCs al so were detected. Total |ead was detected at a maxi num concentrati on of 280 ug/L, but dissol ved | ead
was detected at a maxi mum concentration of 11 ug/L, which is below the MCL of 15 ug/L for |ead.

Refer to Figure 17 for an illustrati on of benzene concentrations in groundwater at the M1l epost 3.0 Source
Area. Table 25 summarizes the anal ytical data for groundwater at the M| epost 3.0 Source Area.

5.3.3 M | epost 15.75

Hydr ogeol ogy and G oundwat er Use

G oundwat er occurs at approxi mately 12 feet BGS at the Ml epost 15.75 Source Area. The water table occurs in
the coarse-grained facies of the floodplain alluvium Goundwater flows northwest through the source area.

Variations in the flow direction may occur because of the influence of the Tanana R ver.

The nearest drinking water wells are |ocated at residences on Robyn Drive and Laurance Road. These wells are
| ocated approxinately 205 feet downgradient fromthe former spill location at M| epost 15.75.

Current Land Use

The M1 epost 15.75 Source Area is in a residential area west of North Pole. The population of North Pole is
1,456. Wetlands occur within 0.25 nile of the source area.

Previ ous I nvestigations
A soil-gas survey was conducted at the MIlepost 15.75 Source Area in 1989. FEl evated | evel s of benzene

concentrations were detected in 1992, four soil borings were installed, and one soil boring (AP-5658) was
conpleted as a well. El evated | evels of petrol eum products were detected at this site.



Renmedi al Investigation Results for Soils

The extent of subsurface petrol eumcontanination at the M| epost 15.75 Source Area is confined to an area
extending 50 feet to 100 feet downgradient of the spill location. The shallow groundwater gradient in this
area may have contributed to |lateral spreading of contaminants in subsurface soil and groundwater.

In subsurface soil, petroleum hydrocarbons (quantified as bunker Crange organi c conmpounds) were detected at
a maxi num concentrati on of 40 ng/kg. Low levels of VOCs were detected in subsurface soils. Total |ead
concentrations were less than 9 ng/kg. Table 26 sumarizes the analytical data for soils at the M| epost
15. 75 Source Area.

Remedi al Investigation Results for G oundwater

Monitoring wells in this source area include AP-6041 (RI), AP-6042 (RI), AP-6043 (R), and AP-6044 (RI). The
hi ghest detected concentration of petrol eum hydrocarbons (quantified as bunker C-range organi c conpounds) was
300 pg/L. VQCs detected in the groundwater include 1,2-dichloroethane at a maxi num concentration of 8 ug/L,
which is above the MCL of 5 ug/L, and benzene at a maxi mum concentration of 34 ug/L, which is above the MCL
of 5 ug/L. Total |ead was detected at concentrations up to 170 ug/L; however, dissolved | ead was not
detected in any of the nonitoring wells.

Refer to Figure 18 for an illustrati on of benzene concentrations in groundwater. Table 27 sumarizes all of
the anal ytical data for groundwater at the M| epost 15.75 Source Area.

<I M5 SRC 1096137H>
<I M5 SRC 1096137I >
<I M5 SRC 1096137J>
<I M5 SRC 1096137K>
<I M5 SRC 1096137L>
<I M5 SRC 1096137M>
<I M5 SRC 1096137N>
<I M5 SRC 1096137C>
<I M5 SRC 1096137P>
<I M5 SRC 10961370
<I M5 SRC 1096137R>
<I M5 SRC 1096137S>
<I M5 SRC 1096137T>



Table 1

SUMVARY OF GROUNDWATER SAMPLI NG RESULTS
CFF POST WELLS
FORT WAI NVRI GHT, ALASKA

(mg/'L)

MCLa 11/91 12/ 91 6/ 93

or RBCb
St eese Chapel
1, 2 di chl or oet hane 5 a 1.8 1.6 2
| sopr opyl benzene 820 b ND ND 1
m+ p xyl enes 10,000 a,c ND ND 0. 26
1,2, 4-trinethyl benzene 14 b ND ND ND
Shannon Park Baptist Church
1, 2 di chl or oet hane 5 a 2.7 2.9 NA
| sopr opyl benzene 820 b 4.4 6 NA
sec- But yl benzene * ND ND NA
n- Propyl benzene * ND ND NA
1,2, 4-trinethyl benzene 14 b ND ND NA

No maxi mum cont ami nant | evel exists; no risk-based concentration or derived renedi ati on goal

contam nant in the Operable Unit 3 risk assessnent.

Saf e Drinking Water Act Maxi mum Contam nant Level for Public Water Supply Systens.
Ri sk Based Concentration assunes residential groundwater ingestion,

hazard quotient of 1.0.
This value is reported for total zylenes.

Not applicabl e.
Not det ect ed.

1/ 94

5.04
7.98

0. 67
0. 46

0. 26

i nhal ati on,

ze N
~N o

and der mal

6/ 94

ND

ND
ND

ND

5.35
7.27

ND
ND

0.3

was generated for this

contact and is based on a

7194

1.26

1.30
0.3

0.23

5.38
8.13

0. 65
ND

0.32



Table 2

SUMVARY OF SURFACE AND SUBSURFACE SO L RESULTS

TANK FARM - BIRCH H LL AST SUB- AREA
CPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA

Sur face Soi l Subsur f ace Soi |

No. of No. of

Sanpl es Locati on of Mean Sanpl es Locati on of Mean

Anal yzed/ Range of Detected Maxi mum Concen- Anal yzed/ Range of Detected Maxi mum Concen-
Anal yte and Concentration Units Det ect ed Concentrati ons Concentration tration a Det ect ed Concentrati ons Concentration tration a
FSPH (Mod. 418.1) (ng/kg) 49/ 16 20- 2, 040 AP- 6090 392 64/ 22 22-6,73 AP- 6087, 5' 990
Fuel 1D (Md. 8015) (ny/kg)
Gasol i ne 44/ 2 300- 340 TEMBO7V 320 25/0 - - -
Di esel No. 2 44/ 18 3-1,200 J TFMBO5V 274.572 25/ 2 5-8.3 AP- 6080, 15 6.65
Jet A 44/ 3 16 J-5, 500 AP- 6090 2,638. 667 25/7 13- 300 AP- 6091, 6' 125. 571
JP-4 44/ 0 - - - 25/ 2 5.5-91 AP- 6090, 7' 48. 250
Bunker GC-range organi c conmpounds 44/ 23 29 J-220 J - 67.174 25/8 28-140 AP- 6090, 7 56. 875
VOCs ( EPA 8260) (ng/kg)
1, 2, 4- Tri net hyl benzene 40/ 2 1.7-28 TFMBO3V 14. 850 24/ 4 16-58 AP- 6083, 4' 36. 25
1, 2- Di br onoet hane 40/ 0 - - - 24/ 1 0. 067 AP-6075, 11' -
1, 3, 5-Tri met hyl benzene 40/ 4 0. 009- 44 TFMBO3V 12. 097 24/ 5 0. 260- 92 AP- 6090, 7' 37.32
Benzene 40/ 0 - - - 24/ 1 3 AP- 6083, 4'
Et hyl benzene 40/ 1 16 TFMBO3V - 24/ 3 2.5-23 AP- 6083, 4' 15. 833
| sopropyl benzene 40/ 1 2.9 TFMBO3V - 24/ 3 0. 960- 62 AP- 6090, 7' 23.653
Napht hal ene 40/ 0 - - - 24/ 3 2.2-11 AP-6083, 4' 7.1
Tol uene 40/ 1 49 TFEMBO3V - 24/ 3 0. 830- 47 AP- 6090, 7' 27.61
m+ p xyl ene 40/ 4 0. 008- 100 TFMBO3V 26. 777 24/ 4 64- 220 AP- 6090, 7' 82.85
o- xyl ene 40/ 3 0. 007-39 TFMBO3V 11. 727 24/ 4 3.1-82 AP- 6090, 7' 33.025

n- But yl benzene 40/ 0 - - - 24/ 3 1.6-6 AP- 6083, 4' 3.633



Table 2
SUWARY OF SURFACE AND SUBSURFACE SO L RESULTS
TANK FARM - BI RCH H LL AST SUB- AREA
OPERABLE UNI T 3
FORT VAl NVRI GHT, ALASKA
Surface Soil

Locati on of Mean

Range of Detected Maxi mum Concen-
Concentrati ons Concentration tration a

5.2 TFMBO3V -

1.2-1.4 TFMBO3V 1.3

8.3-7,840 TFMB14V 727

1.7-5.4 TFMBO3V 3

No. of
Sanpl es
Anal yzed/
Anal yte and Concentration Units Det ect ed
n- Propyl benzene 40/ 1
p-i sopropyl tol uene 40/ 2
sec- But yl benzene 40/ 0
tert-Butyl benzene 40/ 0
Total Lead (EPA 7421) (ng/kg) 43/ 43
Lead (TCLP) (EPA 7421/1311) (ng/L) 3/3
a Rounded nean of detected concentrations.
Key:
AST = Aboveground storage tank.
EPA = United States Environnental Protection Agency.
FSPH = Fi el d screening petrol eum hydrocar bons.
Fuel I D = Fuel identification.
J = Estimated concentration.
my/ kg MIligrans per kil ogram
my/ L MIligrans per liter.
TCLP = Toxicity characteristic |eaching procedure.
VQOCs = Vol atil e organic conpounds.

No. of
Sanpl es
Anal yzed/
Det ect ed

24/ 4
24/ 5
24/ 2
24/ 1
24/ 24
0/0

Range of Detected

W RO OoR

Concentrati ons

.9-12
.071-10
.8-4

9
.6-35.7

Subsur face Soi |

Locati on of
Maxi mum

Concentration

AP- 6083, 4'
AP- 6083, 4'
AP- 6083, 4'
AP-6091, 6'
AP-6090, 7'

Mean
Concen-

tration a

5.95
2.766

2. 400

14



Table 2

SUMVARY OF SURFACE AND SUBSURFACE SO L RESULTS

TANK FARM - BIRCH H LL AST SUB- AREA

CPERABLE UNIT 3
FORT WAI NVRI GHT, ALASKA

No. of

Sanpl es Range of

Anal yzed/ Det ect ed
Anal yte and Concentration Units Det ect ed Concentrations
FSPH (Mod. 418.1) (ng/kg) 7/ 4 28-780
Fuel ID (Md. 8015) (ny/kg)
Di esel No. 2 2/1 33
Jet A 2/1 12
Bunker C-range organi ¢ conpounds 2 -
VOCs ( EPA 8260) (nu/kg)
1, 2, 4-Tri net hyl benzene 2/0 -
1, 3, 5-Tri net hyl benzene 2/0 -
Benzene 2/ 0 -
Et hyl benzene 2/ 0 -
| sopr opyl benzene 2/ 0 -
Napht hal ene 2/ 0 -
Tol uene 2/0 -
m+ p xyl ene 2/0 -
o- xyl ene 2/0 -
n- But yl benzene 2/0 -
n- Propyl benzene 2/ 0 -
p isopropyltol uene 2/ 0
n- Pr opyl benzene 40/ 1 5.2
p-i sopropyl tol uene 40/ 2 1.2-1.4
sec- But yl benzene 40/ 0 -
Tert - Butyl benzene 40/ 0 -
Total Lead (EPA 7421) (ng/kg) 43/ 43 8.3-7,840
Lead (TCLP) (EPA 7421/1311) (ng/L) 3/3 1.7-5.4
a Rounded nean of detected concentrations.

Key:

AST = Aboveground storage tank.
EPA = United States Environmental

Prot ecti on Agency.

FSPH = Fi el d Screeni ng petrol eum hydrocar bons.

Fuel 1D = Fuel identification.

J = Estinmated concentration.
nmg/ kg = MIligrans per kil ogram

nmg/L = MIligrans per liter.

TCLP = Toxicity characteristic |eaching procedure.

VOCs = Vol atil e organic conpounds.

Surface Soil

Locati on of
Maxi mum

Concentration
AP- 6122

AP-6123
AP- 6096

TFMBO3V
TFMBO3V

TFEMB14V
TFMBO3V

Mean
Concen-

tration a

264

Subsur face Soi |

No. of

Sanpl es Range of Locati on of
Anal yzed/ Det ect ed Maxi mum
Det ect ed Concentrations Concentration
28/ 7 22- 4,954 AP- 6095, 19
12/ 1 340 AP- 6122, 18'
12/1 180 AP- 6096, 16'
12/ 2 42-50 AP- 6056, 6'
11/1 37 E AP-6122, 18'
11/1 58 E AP-6122, 18
11/ 2 0.016-2.3 AP-6122, 18
11/1 97 AP- 6122, 18'
11/1 9.2 AP- 6122, 18'
11/1 5 AP- 6122, 18'
11/2 0.007-39 E AP-6122, 18'
11/1 43 E AP-6122, 18'
11/1 42 E AP-6122, 18'
11/1 11 AP-6122, 18'
11/1 11 AP-6122, 18
11/1 6.1 AP-6122, 18
24/ 4 1.9-12 AP- 6083, 4'
24/ 5 0.071-10 AP- 6083, 4'
24/ 2 0.8-4 AP- 6083, 4'
24/ 1 1.9 AP- 6091, 6
24/ 24 3.6-35.7 AP- 6090, 7'
0/0 - -

Mean
Concen-

tration a

1. 459

5.95
2.766
2.400



Table 3

SUMVARY OF SURFACE AND SUBSURFACE SO L RESULTS

TANK FARM - BU LD NG 1173 SUB- AREA
CPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA

No. of
Sanpl es Range of
Anal yzed/ Det ect ed
Anal yte and Concentration Units Det ect ed Concentrations
FSPH (Mod. 418.1) (ng/kg) 7/ 4 28-780
Fuel ID (Md. 8015) (ny/kg)
Di esel No. 2 2/1 33
Jet A 2/1 12
Bunker C-range organi ¢ conpounds 2 -
VOCs (EPA 8260) (no/kag)
1, 2, 4-Tri net hyl benzene 2/0 -
1, 3, 5-Tri net hyl benzene 2/0 -
Benzene 2/ 0 -
Et hyl benzene 2/ 0 -
| sopr opyl benzene 2/ 0 -
Napht hal ene 2/ 0 -
Tol uene 2/0 -
m+ p xyl ene 2/0 -
o- xyl ene 2/0 -
n- But yl benzene 2/0 -
n- Propyl benzene 2/ 0 -
p isopropyltol uene 2/ 0
sec- But yl benzene 2/ 0 -
Total Lead (EPA 7421) (nu/kg 2/ 2 3.9-12. 4
a Rounded mean of detected concentrations.
Key:
E = Concentrati on exceeds the calibration range for the anal ytical
EPA = United States Environnental Protection Agency.
FSPH = Fi el d screeni ng petrol eum hydrocar bons.
Fuel I D = Fuel identification.
nmg/ kg = MIligrams per kilogram
VOCs = Vol atil e organic conmpounds.

Surface Soil
Locati on of
Maxi mum
Concentration

AP-6122

AP-6123
AP- 6096

AP-6123

instrunent.

Mean
Concen-

tration a

264

Subsur face Soi |

No. of

Sanpl es Range of Locati on of
Anal yzed/ Det ect ed Maxi mum
Det ect ed Concentrations Concentration
28/ 7 22- 4,954 AP- 6095, 19
12/ 1 340 AP- 6122, 18'
12/1 180 AP- 6096, 16'
12/ 2 42-50 AP- 6056, 6'
11/1 37 E AP-6122, 18'
11/1 58 E AP-6122, 18
11/ 2 0.016-2.3 AP-6122, 18
11/1 97 AP- 6122, 18'
11/1 9.2 AP- 6122, 18'
11/1 5 AP- 6122, 18'
11/2 0.007-39 E AP-6122, 18'
11/1 43 E AP-6122, 18'
11/1 42 E AP-6122, 18'
11/1 3.6 AP-6122, 18'
11/1 11 AP-6122, 18
11/1 6.1 AP 6122, 18
11/1 3.8 AP- 6122, 18'
13/ 13 2.2-16.7 AP- 6065, 6'

Mean
Concen-

tration a

1, 459



No. of
Sanpl es
Anal yzed/
Anal yte and Concentration Units Det ect ed
FSPH (ng/ kg) 5/1
Fuel 1D (ny/kg)
Di esel No. 2 2/0
Bunker C-range organi ¢ conpounds 2/1
VQCs (gl kg)
Tol uene 2/0
Total Lead (ny/kg) 2/ 2
a Rounded nean of detected concentrations.
Key:
J = Estimated concentrati on.
FSPH = Fi el d screening petrol eum hydrocar bons.
Fuel I D = Fuel identification.
my/ kg = MIligrans per kil ogram
VOCs = Vol atil e organic conpounds.

Tabl e 4

SUMVARY OF SURFACE AND SUBSURFACE SO L RESULTS

TANK FARM - BIRCH H LL AST SUB- AREA

CPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA

Range of
Det ect ed
Concentrati ons

35

48 J

10-17.8

Surface Soil

Locati on of
Maxi mum

Concentration

AP- 6009
AP- 6088

AP- 6088

Mean
Concen-

tration a

14

No. of
Sanpl es
Anal yzed/
Det ect ed

19/ 4

6/1
6/1

6/ 1
6/ 6

Subsur face Soi |

Range of
Det ect ed

Concentrati ons

20-2, 079

7.8
41

Locati on of
Maxi mum

Concentration

AP- 6125,

AP- 6099,
AP- 6066,

AP- 6126,
AP- 6099,

7

21
18

21

Mean
Concen-

tration a

1, 262



Table 5

SUMVARY OF SURFACE AND SUBSURFACE SO L RESULTS

LAZELLE ROAD SUB- AREA
CPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA

Surface Soil
Range of Locati on of
Det ect ed Maxi mum

Concentrati ons Concentration

42-109 AP- 6097

No. of
Sanpl es
Anal yzed/
Anal yte and Concentration Units Det ect ed
FSPH (Mod. 418.1) (ng/kg) 4/ 4
Fuel 1D (ny/kg)
Bunker C-range organi ¢ conmpounds -
Total Lead (EPA 7421) (nu/kg -
a Rounded nean of detected concentrations.
Key:
EPA = United States Environnental Protection Agency.
FSPH = Fi el d screeni ng petrol eum hydrocar bons.
Fuel ID = Fuel identification.

ng/ kg

M I ligrams per kilogram

Mean
Concen-

tration a

69.5

No. of
Sanpl es
Anal yzed/
Det ect ed

20/ 20

6/ 2
6/ 6

Subsur face Soi |

Range of
Det ect ed

Concentrati ons

3-31

12-18
5.1-78.7

Locati on of
Maxi mum

Concentration

AP- 6097

AP- 6098
AP- 6098

Mean
Concen-

tration a

7.9

15
31.3



Table 6

SUMVARY OF SURFACE AND SUBSURFACE SO L RESULTS

TANK FARM - BIRCH H LL AST SUB- AREA
CPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA

Sur face Soi l Subsur face Soi l
No. of No. of
Sanpl es Range of Locati on of Mean Sanpl es Range of Locati on of Mean
Anal yzed/ Det ect ed Maxi mum Concen- Anal yzed/ Det ect ed Maxi mum Concen-
Anal yte and Concentration Units Det ect ed Concentrations Concentration tration a Det ect ed Concentrati ons Concentration tration a
FSPH (Mod. 418.1) (ng/kg) 171 - AP- 6070 10 31/31 0- 288 AP- 6067 37
Fuel 1D (ny/kg)
Bunker C-range organi ¢ conmpounds 1/1 - AP- 6070 39 11/ 4 15-120 AP- 6067 55.5
Total Lead (EPA 7421) (ny/kg) 1/1 - AP- 6070 12.2 11/11 2.7-14.8 AP-6129 7.94
a Rounded nean of detected concentrations.
Key:
EPA = United States Environnental Protection Agency.
FSPH = Fi el d screeni ng petrol eum hydrocar bons.
Fuel ID = Fuel identification.

nmy/ kg M I ligrams per kilogram



Table 7

SUMVARY OF SUBSURFACE SO L RESULTS

TANK FARM - CANOL SERVI CE RCAD SUB- AREA
CPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA

Subsur face Soi l

No. of
Sanpl es Range of Locati on of Mean
Anal yzed/ Det ect ed Maxi mum Concen-
Anal yte and Concentration Units Det ect ed Concentrations Concentrations tration a
FSPH (Mod. 418.1) (ng/kg) 58/ 2 20- 32 AP- 6107 8' 26
Fuel 1D (ny/kg)
Bunker C-range organi ¢ conmpounds 25/ 6 38 J - 79 AP- 6060 11 52.5
VOCs (EPA 8260) (ng/kg)
1, 3, 5-Tri met hyl benzene 25/1 0.003 J AP-6101 16'
Tol uene 25/1 0. 008 AP-6101 16'
m+ p xyl ene 25/1 0. 024 AP-6101 16
o- xyl ene 25/1 0. 007 AP-6101 16’
Total Lead (EPA 7421) (ng/kg) 25/ 25 2.5-16.2 AP-6102 6' 7
AP- 6107 4'
a Rounded nean of detected concentrati ons.
Key:

EPA = United States Environnental Protection Agency.
FSPH = Fi el d screening petrol eum hydrocar bons.
Fuel ID = Fuel identification.
J = Estimated concentration.
ny/ kg MIligrans per kil ogram
VOCs = Vol atil e organic conpounds.



Table 8

SUMVARY OF SUBSURFACE SO L RESULTS
TANK FARM - VALVE PI T A SUB- AREA

CPERABLE UNIT 3
FORT WAI NVRI GHT, ALASKA

Sur face Soi l
No. of
Sanpl es Range of
Anal yzed/ Det ect ed
Anal yte and Concentration Units Det ect ed Concentrations
FSPH (Mod. 418.1) (ng/kg) 25/ 11 24-9, 620
Fuel ID (MXD 8015) (ny/kg)
Jet A 12/ 6 5-390
Ker osene 12/ 3 500 J-3, 800 J
VOCs (EPA 8260) (ng/kg)
1, 2, 4-Tri net hyl benzene 11/8 0.077-200 E
1, 3, 5-Tri net hyl benzene 11/ 8 0. 044-270 E
Benzene 11/1 10
Et hyl benzene 11/6 0.110-50 E
| sopr opyl benzene 11/5 0. 052-13
Napht hal ene 11/5 0. 050- 16
Tol uene 11/5 0.110-200 E
m+ p xyl ene 11/8 0. 016-360 E
o- xyl ene 11/6 0.007-150 E
n- But yl benzene 11/ 7 0.017-18
n- Propyl benzene 11/5 0. 084- 22
p- i sopropyl t ol uene 11/7 0. 025- 26
sec- But yl benzene 11/6 0. 008-8.7
BNAs (EPA 8270) (ng/kg)
2- Met hyl napht hal ene 1/1 0.730
Napt hhal ene 1/1 0.270 J
Total Lead (EPA 7421) (ny/kg) 14/ 14 2.1-7.6
TCLP Lead (EPA 7421/1311) (ng/L) 1/1 0.03
a Rounded nean of detected concentrations.
Key:
E = Concentrati on exceeds the calibration range for the anal ytical
EPA = United States Environnental Protection Agency.
FSPH = Fi el d screening petrol eum hydrocar bons.
Fuel I D = Fuel identification.
J = Estimated concentration.
mg/ kg = MIligrans per kil ogram
VOCs = Vol atil e organic conpounds.

Locati on of

Maxi mum

Concentrati ons

AP-6110

AP- 6121
AP-6110

AP-6110

AP-6110
AP-6110

AP-6110
AP-6110
AP-6110
AP-6110
AP-6110

AP-6110
AP-6110

AP-6110
AP-6110

AP-6110

AP- 6064
AP- 6064
AP- 6064
AP- 6064

i nstrunent.

11’

11
16'

11
11
16’
16’
16'
11
16'
11
11
11
16’
11’
11’

11
11
11
11

Mean
Concen-

tration a

3,411

167. 667
1, 833. 333

76. 951
104. 354

23.118
8.11

9.11

106. 022
125/ 057

61. 36
8. 783

13. 217
10. 448

4.890



Table 9

SUMVARY OF GROUNDWATER RESULTS

TANK FARM - BIRCH HI LL AST SUB- AREA

CPERABLE UNIT 3
FORT WAI NVRI GHT, ALASKA

of Sanpl es Range of
Anal yzed/ Det ect ed
Anal yte and Concentration Units Det ect ed Concent rati ons
TRPH (Mod. 418.1) (nug/L) 4/ 2 810- 10, 400
Fuel ID (Md. 8015) (nug/L)
Gasol i ne 31 23, 000
Bunker C-range organi ¢ conmpounds 3/2 960- 1, 000
VOCs (EPA 8260) (ng/L)
1, 2, 4-Tri net hyl benzene 4/ 1 32
1, 3, 5-Tri met hyl benzene 4/ 2 9-20
Benzene 4/ 1 150
Et hyl benzene 4/ 2 10- 64
| sopr opyl benzene 4/ 2 9- 20
Napht hal ene 4/ 2 8- 23
Tol uene 4/ 2 14-24
m + p xyl ene 4/ 2 10- 100
o- xyl ene 4/ 1 23
n- Propyl benzene 4/ 1 14
p- i sopropyl tol uene 4/ 1 15
Total Lead (EPA 7421) (ng/L) 4/ 4 9. 3-140
D ssol ved Lead (EPA 7421) (ug/L) 4/ 1 4.8
a Rounded mean of detected concentrations.
Key:
AST = Aboveground storage tank.
EPA = United States Environnental Protection Agency.

Fuel 1D = Fuel identification.

ug/L = Mcrograns per liter.

TRPH = Total recoverabl e petrol eum hydrocar bons.

VQOCs = Vol atil e organic conpounds.

Locati on of

Maxi mum
Concentrati ons

AP- 6053

AP- 6053
AP- 6055

AP-5271
AP- 6053

AP-5271
AP- 5271

AP- 5271
AP- 6053
AP-5271
AP-5271
AP-5271
AP-5271
AP- 6053
AP- 6053
AP- 6053

Mean
Concen-
tration a

6, 000

980



Tabl e 10

SUMVARY OF GROUNDWATER RESULTS

TANK FARM -

BU LDI NG 1173 SUB- AREA
CPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA

No. of Sanpl es

Anal yte and Anal yzed/
Concentration Units Det ect ed
Fuel D (ng/L)

Gasol i ne 3/1
Jet A 3/1
VQOCs (ug/ L)
Benzene 2/1
| sopr opyl benzene 2/1
Total Lead (ug/L) 3/3
a Rounded nean of detected concentrations
Key:
J = Estimated concentration.

Fuel 1D = Fuel identification

ug/L = Mcrograns per liter

VOCs = Vol atil e organic conmpounds.

Range of
Det ect ed

Concentrati ons
110 J

380

120

30-73

Locati on of
Maxi mum
Concentrations

AP- 5273
AP- 6056

AP- 6056
AP- 6056

AP- 6056

Mean
Concentration a

51



Anal yzed/
Anal yte and Concentration Units Det ect ed
TRPH (EPA 418.1) (ng/L) 6/ 1
Fuel ID (Md. 8015) (ug/L)
Jet A 6/1
Bunker C-range organi ¢ conmpounds 6/ 2
VQOCs (EPA 8260) (ug/L)
Benzene 6/ 1
Tol uene 6/ 1
m + p xyl ene 6/1
Total Lead (EPA 7421) (nug/L) 6/ 6
a Rounded nean of detected concentrations.
Key:
EPA = United States Environnental Protection Agency.

Fuel ID = Fuel identification

ug/L = Mcrograns per liter

TRPH = Total recoverabl e petrol eum hydrocar bons.

VOCs = Vol atil e organic conpounds.

Table 11

SUMVARY OF GROUNDWATER RESULTS

TANK FARM - TRUCK FI LL STAND SUB- AREA
CPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA

No. of Sanpl es

Range of Detected
Concentrations

470

180
960- 1, 000

11

7
5

2.4-150

Locati on of
Maxi mum
Concentrations

AP- 5274

AP- 5782
AP-5782

AP-5274

AP-5783
AP- 5783

AP- 6066

Mean
Concen-
tration a

42



Tabl e 12

SUMVARY OF GROUNDWATER RESULTS
LAZELLE ROAD SUB- AREA

CPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA

No. of Sanpl es Range of
Anal yte and Anal yzed/ Det ect ed
Concentration Units Det ect ed Concentrations

Fuel D (ng/L)

Locati on of
Maxi mum
Concentrations

Gasol i ne 171 6, 800 AP- 6071
VOCs (ug/L) None detected
Total Lead (ng/L) 1/1 10 AP- 6071
a Rounded mean of detected concentrations.
Key:
Fuel I D = Fuel identification.
ug/L = Mcrograns per liter.
VOCs = Vol atil e organic conpounds.
Tabl e 13
SUMVARY OF GROUNDWATER RESULTS
SHANNON PARK SUBDI VI SI ON SUB- AREA
OPERABLE UNIT 3
FORT WAI NWRI GHT, ALASKA
No. of
Sanpl es Range of Locati on of
Anal yzed/ Det ect ed Maxi mum
Anal yte and Concentration Units Det ect ed Concent rati ons Concent rati ons
Fuel D (ng/L)
Bunker - C range organi ¢ conmpounds 5/1 1,100 AP- 6070
VOCs (ug/ L) None detected
Total Lead (ng/L) 5/5 3.5-150 AP- 6068
a Rounded mean of detected concentrations.
Key:
Fuel I D = Fuel identification.
ug/L = Mcrograns per liter.
VOCs = Vol atil e organic conpounds.

Mean
Concentration a

Concentration a



Tabl e 14

SUMVARY OF GROUNDWATER RESULTS

CANCL ROAD SUB- AREA
CPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA

No. of Sanpl es Range of
Anal yte and Anal yzed/ Det ect ed
Concentration Units Det ect ed Concentrations
Fuel D (ng/L)
Gasol i ne 4/ 1 6, 900
VOCs (ug/L) None detected
Di ssol ved Lead (ng/L) 9/1 4.8
Total Lead (ug/L) 9/ 9 5.5-88
a Rounded nean of detected concentrations
Key:
Fuel 1D = Fuel identification
ug/L = Mcrograns per liter
VQOCs = Vol atil e organic conpounds.

Locati on of
Maxi mum
Concentration

AP- 6059

AP- 6061
AP- 6061

Mean
Concentration a

42.9



Anal yzed/
Anal yte and Concentration Units Det ect ed
TRPH (EPA 418.1) (ng/L) 2/ 2
Fuel ID (Md. 8015) (ug/L)
Gasol i ne 2/ 2
VQOCs (EPA 8260) (g/L)
1, 2, 4-Tri net hyl benzene 2/ 2
1, 3, 5-Tri net hyl benzene 2/ 2
Benzene 2/1
Et hyl benzene 2/ 2
Tol uene 2/ 2
m+ p xyl ene 2/ 2
o- xyl ene 2/ 2
Total Lead (EPA 7421) (wg/L) 2/ 2
Di ssol ved Lead (EPA 7421) (ug/L) 2/1
a Rounded mean of detected concentrations
Key:
EPA = United States Environnental Protection Agency.
Fuel 1D = Fuel identification
J = Estimated concentration
ug/L = Mcrograns per liter
NA = Not applicable.
TRPH = Total recoverabl e petrol eum hydrocar bons.
VOCs = Vol atil e organic conmpounds.

Tabl e 15

SUMVARY OF GROUNDWATER RESULTS

TANK FARM - VALVE PI T A SUB- AREA
CPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA

No. of Sanpl es

Range of Detected
Concentrations

11, 600J- 11, 700J
26, 000 J-43,000 J

1, 100- 1, 400
1, 400-1, 700
1,700
930- 1, 600
4,100-12, 000
3, 700- 6, 400
1, 400- 2, 400
110- 300

2.7

Locati on of
Maxi mum
Concentrations

AP- 6065

AP- 6065

AP- 6064
AP- 6064

AP- 6064
AP- 6064

AP- 6064
AP- 6064

AP- 6064
AP- 6065

AP- 6064

Mean
Concen-
tration a

11, 700
34, 500

1,250
1, 530

1, 265
8, 050
5, 050
1, 900
210



Table 16

SUMVARY OF SUBSURFACE SO L RESULTS
ROLF - VALVE PI T B SUB- AREA

CPERABLE UNIT 3
FORT WAI NVRI GHT, ALASKA

Subsur face Soi l

No. of
Sanpl es
Anal yzed/ Range of Detected
Anal yte and Concentration Units Det ect ed Concentrations
FSPH (Mod 418.1) (ng/kg) 13/9 26- 19, 800
Fuel 1D (Md 8015) (ng/kg)
Jet A 9/8 12-2,700
Bunker Crange organi ¢ conpound 9/2 47-58
VQCs (my/ kg)
1,2, 4-Tri net hyl benzene 9/6 0. 450- 140
1, 3, 5-Tri net hyl benzene 9/ 4 0.160-69 E, J
Benzene 9/1 0.170 J-.640 J
Et hyl benzene 9/5 0.730 J-110 E, J
| sopr opyl benzene 9/6 0. 076- 33
Napht hal ene 9/8 0. 150- 16
Tol uene 9/ 4 0.170 J-120
m+ p xyl ene 97 0. 210- 240
o- xyl ene 9/ 8 0.047 J-88
n- But yl benzene 9/6 0. 039- 15
n- Propyl benzene 9/ 3 1.9-16
p- i sopropyl t ol uene 9/8 0. 068- 20
sec- But yl benzene 9/ 4 0.7-7.1
Total Lead (ny/kg) 9/9 0.003.2-14.5
a Rounded nean of detected concentrations.
Key:
E = Concentrati on exceeds the calibration range for the anal ytical
FSPH = Fi el d screening petrol eum hydrocar bons.

Fuel 1D = Fuel identification.

J = Estimated concentrati on.
nmg/ kg = MIligrams per kilogram

Ul = Estinmated detection limt.
VOCs = Vol atil e organic conmpounds.

Locati on of

Maxi mum

Concentrati ons

AP-6023.

AP- 6027,
AP- 6027,

AP- 6028,
AP- 6030,
AP- 5998,
AP- 6030,
AP- 6028,
AP- 6028,
AP- 6028,
AP- 6028,
AP- 6028,
AP- 6028,
AP- 6028,
AP- 6028,
AP- 6028,
AP- 6028,

instrunent.

11’

11

11’
11’
11’
11’
11
11
11
11
11
11’
11’
11’
11’

Mean
Concen-

tration a

4, 697

1, 069
52.5

33. 958
21. 635

35.3
8.579

5.544
36. 750
52. 173
18. 868
4.888
8. 033
6. 059
3. 375
8



Tabl e 17
SUMMARY OF SURFACE AND SUBSURFACE SO L RESULTS
CENTRAL ROLF SUB- AREA
OPERABLE UNI T 3
FORT WAl NVRI GHT, ALASKA

No. of
Sanpl es Range of
Anal yzed/ Det ect ed
Anal yte and Concentration Units Det ect ed Concentrati ons
FSPH (Mbd 418.1) (ng/kg) 18/ 11 10
Fuel 1D Mbd 8015) (nu/kg)
D esel No. 2 16/ 3 5,900 J
Jet A 16/ 0 -
Bunker Crange organi ¢ conpound 16/ 12 2,100 J
Ker osene 16/ 1 56 J
VOCs ( EPA 8260) (nu/kg)
1, 2, 4-Tri net hyl benzene 16/0 -
1, 3, 5-Tri net hyl benzene 16/0 -
Benzene 16/0 -
Et hyl benzene 16/ 0 -
| sopr opyl benzene 16/ 0 -
Napht hal ene 16/ 0 -
Tol uene 16/ 0 -
m + p xyl ene 16/ 0 -
o- xyl ene 16/0 -
n- But yl benzene 16/0 -
n- Propyl benzene 16/0 -
p-i sopropyl t ol uene 16/0 -
sec- But yl benzene 16/ 0 -
BNAs (EPA 8270) (ug/kg)
Napht hal ene 2/0 -
2- Met hyl napht hal ene 2/0 -
Total Lead (EPA 7421) (ng/kg) 16/ 16 7.5-101
Lead (TCLP) (EPA 7421/1311) (ng/L) 2/0 -
a Rounded nean of detected concentrations.

Key:

BNAs = Base/neutral and aci d extractabl e organi ¢ conpounds

Concentration exceeds the calibration range for the anal yti cal

Prot ecti on Agency.

E =
EPA = United States Environnmenta
FSPH = Fi el d screening petrol eum hydrocar bons.
Fuel 1D = Fuel identification
J = Estinmated concentration
nmg/ kg = MIligrans per kil ogram
nmg/L = MIligrans per liter
TCLP = Toxicity characteristic |eaching procedure.

VOCs = Vol atil e organic conpounds.

Surface Soi

Locati on of
Maxi mum

Concentration

AP-6033, 11'

i nstrunent.

Mean
Concen-
tration a
1,725

2, 060. 667

434. 923

Subsur f ace Soi

No. of

Sanpl es Range of

Anal yzed/ Det ect ed

Det ect ed Concentrations
62/ 28 21-10, 291
31/ 7 5.1 J-150 J
31/5 20-2, 600 J
31/7 32-110 J

31/ 2 4-11 J

28/ 7 0. 009- 140
28/ 4 0. 005 J- 25, 000
28/ 2 0.016-2. 4
28/ 4 2.1 E-91

28/ 5 0. 140- 360
28/ 6 0.007-8.6
28/ 6 0. 019- 320, 000
28/ 6 0. 008-610
28/ 6 0. 016- 230
28/ 3 0.530-5

28/ 2 0.970-6.6
28/ 3 0.910-8.1
28/ 3 0.340-2.7
3/1 0. 450

3/2 0.12 J-.7
23.5 31/ 31

3/1 0.032

Locati on of
Maxi mum

Concentration

AP- 6033

AP- 6020,
AP- 6007,
AP- 6026
AP- 6025,

AP- 6007
AP- 6033
AP- 6015
AP- 6007,
AP- 6007,
AP- 6015,
AP- 6007
AP- 6007
AP- 6007
AP- 6015
AP- 6015
AP- 6015
AP- 6015,

AP- 6005

AP- 6005
2.7-18.2

AP- 6005

11’

16'
13
11
6"

13’
14
13’
13
13
13
13
13
13’
13’
13’
13’
13

11
11

11’

Mean

Concen-
tration a

1,422

33. 986

914
55, 429

7.5

33. 853
6. 841

1. 208
37.05

86. 008

3. 006
77.862

152. 706
56. 536

2. 663
5.5

4.37
2

0. 410

AP-6007, 13

6



Table 18

SUMVARY OF SUBSURFACE SO L SAMPLE RESULTS

ROLF - FRONT STREET SUB- AREA
OPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA

Subsur face Soi l

No. of

Sanpl es

Anal yzed/ Range of Detected
Anal yte and Concentration Units Det ect ed Concentrations
FSPH (Mod. 418.1) (ng/kg) 21/ 4 97- 881
Fuel ID (Md. 8015) (ny/kg)
Jet A 712 120-6 J
Bunker C-range organi ¢ conmpound 771 81
VOCs ( EPA 8260) (nu/kg)
1, 2, 4-Tri net hyl benzene 712 0.069-8.1
Et hyl benzene 7/1 0.710
Napht hal ene 712 0.011-1.3
m+ p xyl ene 712 0.012-2.4
n- But yl benzene 712 0.018-1.7
p-i sopropyl tol uene 712 0.026-2.3
sec- But yl benzene 711 0. 009
tert-Butyl benzene 771 0. 008
Total Lead (EPA 7421) (ng/kg) 717 3.4-7.5
a Rounded nean of detected concentrations
Key:

EPA = United States Environnental Protection Agency.
J = Estimated concentrati on.
FSPH = Fi el d screening petrol eum hydrocar bons.
Fuel I D = Fuel identification
my/ kg = MIligrans per kil ogram
NA = Not applicabl e.
VOCs = Vol atil e organic conpounds.

Locati on of
Maxi mum

Concentrations
AP- 6017, 16

AP-6017, 16
AP-6029, 11'

AP-6017, 16
AP-6017, 16
AP-6017, 16
AP-6017, 16
AP-6017, 16
AP-6017, 16
AP-6017, 21
AP-6017, 21
AP-6017, 16

Mean
Concen-

tration a

448

190
NA

4.085

0. 656

1. 206
0. 859

1.163

725



SUMVARY OF SUBSURFACE SO L SAMPLE RESULTS

Table 19

ROLF - VALVE PI T B SUB- AREA

OPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA

Subsur face Soi l

No. of
Sanpl es Range of
Anal yzed/ Det ect ed
Anal yte and Concentration Units Det ect ed Concentrations
TRPH (EPA 418.1) (ug/L) 2/2 6, 900 J-51, 600
Fuel (Mbd. 8015) ID (ug/L)
Jet A 1/1 3, 600
VOCs (EPA 8260) (ug/L)
1, 2, 4-Tri net hyl benzene 2/ 2 120- 800
1, 3, 5-Tri met hyl benzene 2/1 50
Benzene 2/ 2 34-1, 400
Et hyl benzene 2/ 2 18- 650
| sopr opyl benzene 2/1 48
Napht hal ene 2/1 19
Tol uene 2/1 3,900
m + p xyl ene 2/ 2 160- 3, 400
o- xyl ene 2/ 2 44-1, 400
n- Propyl benzene 2/1 11
Total Lead (EPA 7421) (ng/L) 212 97- 160
Di ssol ved Lead (EPA 7421) (ug/L) 2/1 9.9
a Rounded nean of detected concentrations.
Key:
EPA = United States Environnental Protection Agency.
Fuel ID = Fuel ldentification
J = Estimated concentration.
TRPH = Total recoverabl e petrol eum hydrocar bons.
VOCs = Vol atil e organic conpounds.

Locati on of
Maxi mum

Concentrations

AP- 5998

AP- 6018

AP-5998
AP- 6018

AP- 5998
AP- 5998

AP-6018
AP- 6018

AP-5998

AP- 5998
AP-5998

AP- 6018
AP- 6018

AP- 5998

Mean
Concen-
tration a

24, 000

460

717
334

1,780
722

130



Tabl e 20

SUMVARY OF GROUNDWATER RESULTS

CENTRAL RCLF SUB- AREA
OPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA

No. of
Sanpl es
Anal yzed/ Range of Detected
Anal yte and Concentration Units Det ect ed Concent rati ons
TRPH (EPA 418.1) (ng/L) 15/ 11 710- 1, 190, 000
Fuel ID (Md. 8015) (nug/L)
Gasol i ne 11/ 14 2, 900- 22, 000
Di esel No. 2 11/ 2 190 J-4, 000
JP-4 11/1 120, 000
Bunker Crange organi ¢ conpounds 11/2 320-640 J
VOCs (EPA 8260) (1g/L)
1, 2, 4-Tri net hyl benzene 15/ 7 18- 710
1, 2- Di chl or oet hane 15/1 6 J
1, 3, 5-Tri net hyl benzene 15/ 4 21/ 190
Benzene 15/ 7 140- 5, 800
Et hyl benzene 15/ 7 330-1, 100
| sopr opyl benzene 15/ 5 73-1, 200
Napht hal ene 15/ 5 100- 450
Tol uene 15/7 2,500 E-15, 000
m+ p xyl ene 15/ 8 140- 6, 000
o- xyl ene 15/ 7 48- 2, 800
n- Propyl benzene 15/ 3 6- 80
BNAs (EPA 8270) (mug/L)
Napht hal ene 13/1 150
2- Met hyl napht hal ene 13/1 220
Total Lead (EPA 7421) (ug/L) 15/ 15 1. 3-330
Di ssol ved Lead (EPA 7421) (nug/L) 15/4 1.4-160
a Rounded nean of detected concentrations.

Key:

BNAs = Base/neutral and acid extractabl e organic conpounds.
E = Concentrati on exceeds the calibration range for the analytical instrunent.
EPA = United States Environnental Protection Agency.

Fuel 1D = Fuel identification.

J = Estinmated concentration.

ug/L = Mcrograns per liter.

TRPH = Total recoverabl e petrol eum hydrocar bons.
VOCs = Vol atil e organic conpounds.

Locati on of

Maxi mum
Concentrations

AP- 6015

AP- 6005
AP- 6008
AP-5527
AP- 6001

AP- 6014
AP- 5999

AP- 6006
AP- 6014
AP- 6014
AP- 6007
AP- 6014

AP- 6007
AP- 6007

AP- 6007
AP- 6006

AP- 5527

AP- 5527
AP- 6007
AP- 6007

Mean

Concen-
tration a

138. 000

14, 975
2,095

480

417

105
1,949
700

311
268

6, 457
2,280
1,036
53

96
41



RCOLF - FRONT STREET SUB- AREA
OPERABLE UNIT 3
FORT WAI NVRI GHT, ALASKA
No. of
Sanpl es
Anal yzed/ Range of Detected
Anal yte and Concentration Units Det ect ed Concentrations
TRPH (EPA 418.1) (ug/L) 5/3 260 J-7, 300
Fuel 1D (Md 8015) (ug/L)
Gasol i ne 5/1 6,100 J
Di esel No. 2 5/1 10, 000
VOCs (EPA 8260) (ng/L)
1, 2, 4-Tri net hyl benzene 5/ 2 41- 250
1, 3, 5-Tri met hyl benzene 5/2 22-530
Benzene 5/ 2 15- 140
Et hyl benzene 5/ 2 21-240
| sopr opyl benzene 5/1 5
Napht hal ene 5/ 2 26- 420
Tol uene 5/ 2 7- 140
m + p xyl ene 5/3 5-500
n- Propyl benzene 5/1 6
BNAs (EPA 8270) (ug/L)
Napht hal ene 5/1 9 J
2- Met hyl napht hal ene 5/1 4 J
Total Lead (EPA 7421) (ug/L) 5/5 6. 4- 260
a Rounded nean of detected concentrati ons.

Key:

BNAs = Base/ neutral

EPA = United States Environnental

Fuel 1D = Fuel identifi

SUMVARY OF GROUNDWATER SAMPLE RESULTS

Tabl e 21

and acid extractabl e organi ¢ conpounds.

cation.

J = Estimated concentrations.
ug/L = Mcrograns per liter.
TRPH = Total recoverabl e petrol eum hydrocar bons.
VOCs = Vol atil e organic conpounds.

Prot ecti on Agency.

Locati on of

Maxi mum
Concentrations

AP- 6016

AP- 6016
AP- 5537

AP- 6016
AP- 6016

AP- 6016
AP- 6016

AP- 5537
AP- 6016

AP- 6016

AP-6016
AP- 5537

AP- 5537

AP- 5537
AP- 6011

Mean

Concen-
tration a

4, 000

146
276

78
131

223
74
181

62



Tabl e 22

SUMVARY OF SURFACE AND SUBSURFACE SO L RESULTS

Pl PELI NE M LEPGST 2.7 SOURCE AREA
CPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA

Sur face Soi l Subsur f ace Soi

No. of No. of

Sanpl es Range of Locati on of Mean Sanpl es Range of Location of Mean

Anal yzed/ Det ect ed Maxi mum Concen- Anal yzed/ Det ect ed Maxi mum Concen-
Anal yte and Concentration Units Det ect ed Concentrations Concentration tration a Det ect ed Concentrati ons Concentration tration a
FSPH (Mod 418.1) (ng/kg) 10/ 0 - - - 714 25-574 AP- 6036, 6' 181
Fuel 1D (Md 8015) (ng/kg)
Gasol i ne 713 8.6-470 SS-3 164, 533 4/ 2 22 J-290 AP- 6036, 6' 156
Ker osene 710 - - - 4/ 2 2.3 J AP- 6035, 6' 2.3

AP- 6035, 16’

Bunker C-range organi ¢ conpounds 717 37-370 SS-3 121,571 4/ 3 49 J-65 J AP- 6053, 16' 58
VOCs ( EPA 8260) (ng/kg)
1, 2, 4-Tri chl or obenzene 7/ 0 - - - 4/ 1 0.108 AP- 6036, 16 -
1, 2, 4-Tri met hyl benzene 712 0.120-2.1 SS-3 1,110 4/ 1 0.53 E AP- 6035, 6' -
1, 3, 5-Tri met hyl benzene 712 0.091-2.5 SS-3 1, 296 4/ 2 0.079-.69 E AP-6035, 6 0. 385
Benzene 771 1, 500 SS-3 - 4/ 2 0.008-.19 AP-6034, 11 0. 099
Et hyl benzene 7/ 0 - - - 4/ 3 0. 058-. 16 AP-6034, 11' 0. 106
| sopr opyl benzene 712 43-1, 500 SS-1 772 4/ 3 0.021-.4 E AP- 6035, 6' 0. 165
Tol uene 771 3,400 SS-3 - 4/ 1 0.21 AP- 6035, 6' -
m+ p xyl ene 771 86 Ss-1 - 4/ 3 0.38-.66 E AP- 6035, 6' 0. 48
o-xyl ene 710 - - - 4/ 3 0. 14-.28 AP- 6034, 11 0. 220
n- Propyl benzene 710 - - - 4/ 2 0. 013-. 077 AP- 6035, 6 0. 045
p-i sopropyl t ol uene 7/ 0 - - - 4/ 2 0. 033-. 610 AP- 6034, 11' 0. 322
sec- But yl benzene 710 - - - 4/ 1 0.01 AP- 6035, 6' -
Total Lead (EPA 7421) (ng/kg) 777 11.8-43.8 SS-3 26.1 4/ 4 10.5-16.9 AP-6034, 11 14
Lead (TCLP) (EPA 7421/1311) (ng/L) 2/0 - - - 2/1 0.034 AP- 6034, 6' -
a Rounded nean of detected concentrations
Key:

E = Concentrati on exceeds the calibration range for the analytical instrunent.
EPA = United States Environnental Protection Agency.
FSPH = Fi el d screening petrol eum hydrocar bons.
Fuel I D = Fuel identification
J = Estimated concentration.
my/ kg = MIligrans per kil ogram
mg/L = MIligrans per liter
VOCs = Vol atil e organic conpounds.



Tabl e 23

SUMVARY OF GROUNDWATER SAMPLE RESULTS
Pl PELI NE M LEPGST 2.7 SOURCE AREA

CPERABLE UNIT 3
FORT WAI NVRI GHT, ALASKA

Locati on of

Maxi mum
Concentrations

AP- 6034

AP-5651
AP- 6035

AP-5651
AP- 5651

AP- 6034
AP- 5651

AP- 5651
AP- 6034
AP-5651
AP-5651
AP-5651

AP-5651
AP- 6034

AP- 5651

No. of
Sanpl es
Anal yzed/ Range of Detected
Anal yte and Concentration Units Det ect ed Concent rati ons
TRPH (EPA 418.1) (ng/L) 5/ 4 2, 100-5, 700
Fuel ID (Md. 8015) (nug/L)
Gasol i ne 4/ 4 390-2,100 J
Bunker C-range organi c conmpounds 4/1 1, 200
VQOCs (EPA 8260) (g/L)
1, 2, 4-Tri net hyl benzene 5/5 29- 240 E
1, 3, 5-Tri met hyl benzene 5/5 11- 320 E
Benzene 5/ 4 37-140
Et hyl benzene 5/5 8- 330 E
| sopr opyl benzene 5/'5 94- 320 E
Tol uene 5/ 4 23-700 E
m + p xyl ene 5/5 42-1, 200 E
o- xyl ene 5/5 9-400 E
n- Propyl benzene 5/ 4 6- 31
p-i sopropyl t ol uene 5/1 10
Total Lead (EPA 7421) (ug/L) 5/5 25-150
Di ssol ved Lead (EPA 7421) (ug/L) 5/3 2-4
a Rounded nean of detected concentrations.
Key:
E = Concentrati on exceeds the calibration range for the analytical instrunent.
EPA = United States Environnental Protection Agency.
Fuel 1D = Fuel identification
J = Estimated concentration.
ug/L = Mcrograns per liter
TRPH = Total recoverabl e petrol eum hydrocar bons.
VQOCs = Vol atil e organic conpounds.

Mean

Concen-
tration a

4, 000

1,103

97
91

85
134

155
253

484

151
15

66
2.8



Tabl e 24

SUMVARY OF SUBSURFACE SO L RESULTS
PI PELI NE M LEPGST 3.0 SOURCE AREA

CPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA

Subsurface Soi l

No. of
Sanpl es
Anal yzed/ Range of Detected
Anal yte and Concentration Units Det ect ed Concentrations
FSPH (Mod. 418.1) (ng/kg) 15/5 21-85
Fuel ID (Md. 8015) (ny/kg)
Gasol i ne 9/3 7.6-23
Di esel No. 2 9/2 8.5-18
Jet A 9/1 7.5
Bunker G range organi c conpound 9/9 45-82
VQOCs (EPA 8260) (ng/kg)
Benzene 8/3 0. 070- 19
Et hyl benzene 8/1 1.8
Tol uene 8/1 0.028
m + p xyl ene 8/ 2 0.009-1.4
BNAs ( EPA 8270) (ng/kg)
2- Met hyl napht hal ene 4/ 1 0.064 J
Total Lead (EPA 7421) (ny/kg) 9/9 10-17.3
a Rounded nean of detected concentrations.
Key:
BNA = Base/neutral and acid extractabl e organi ¢ conpounds.
EPA = United States Environnental Protection Agency.
FSPH = Fi el d screeni ng petrol eum hydrocar bon.
Fuel I D = Fuel identification.
J = Estimated concentration.
mg/ kg = MIligrans per kil ogram
VOCs = Vol atil e organic conpounds.

Locati on of
Maxi mum

Concentrations

AP-6037, 6

AP-6038, 6'
AP- 6039, 4'
AP- 6037, 6'
AP- 6037, 6'

AP- 6048, 5'
AP- 6048, 5'
AP- 6048, 15
AP-6048, 5'

AP- 6037, 6'
AP-6048, 5'

Mean
Concen-
tration a
46

12.733
13. 25

55

8.523

0. 705

14



Tabl e 25

SUMVARY OF GROUNDWATER RESULTS

Pl PELI NE M LEPGST 3.0 SOURCE AREA

CPERABLE UNIT 3
FORT WAI NVRI GHT, ALASKA

Locati on of

Maxi mum
Concentrations

AP- 5522

AP-5522

AP-5848
AP-5850

AP- 6037

AP- 5522
AP- 6040

AP- 5522
AP- 6040
AP-5522
AP-5522
AP-5522
AP-5522
AP- 5522
AP- 5522
AP- 5522
AP- 5522
AP- 6038

No. of
Sanpl es
Anal yzed/ Range of Detected
Anal yte and Concentration Units Det ect ed Concent rati ons
TRPH (EPA 418.1) (ng/L) 8/6 270- 15,600 J
Fuel ID (Md. 8015) (nug/L)
Gasol i ne 8/3 180-5,400 J
Di esel No. 2 8/1 200 J
JP-4 8/1 1, 200 J
Bunker Crange organi ¢ conpound 8/2 750 J-900 J
VOCs (EPA 8260) (ug/L)
1, 2, 4-Tri net hyl benzene 8/ 4 12- 340 E
1, 2- D br onoet hane 8/1 840 E
1, 3, 5-Tri net hyl benzene 8/ 4 28-670 E
Benzene 8/7 16- 7, 200 E
Et hyl benzene 8/5 6-1, 100 E
| sopr opyl benzene 8/3 99- 240 E
Napht hal ene 8/1 6
Tol uene 8/3 60- 2, 300 E
m+ p xyl ene 8/5 10- 3, 800 E
o- xyl ene 8/ 5 5-2, 300 E
n- Propyl benzene 8/2 19-41
Total Lead (EPA 7421) (ng/L) 8/8 8. 1- 280
Di ssol ved Lead (EPA 7421) (ug/L) 8/2 4.1-11
a Rounded mean of detected concentrations
Key:
E = Concentrati on exceeds the calibration range for the analytical instrunent.
EPA = United States Environnental Protection Agency.
J = Estimated concentration
Fuel 1D = Fuel identification
ug/L = Mcrograns per liter
TRPH = Total recoverabl e petrol eum hydrocar bons.
VOCs = Vol atil e organic conmpounds.

Mean

Concen-
tration a

6, 000

2,157

825
129

243
2,574
460

847
1, 265
574
30
84
7.6



No. of
Sanpl es
Anal yzed/
Anal yte and Concentration Units Det ect ed
FSPH (Mod 418.1) (ng/ kg) 6/ 3
Fuel 1D (Md 8015) (ny/kg)
Gasol i ne -
Di esel No. 2 5/ 2
Bunker C-range organi ¢ conpounds 5/ 2
VQOCs ( EPA 8260) (ng/kg) -
1, 3, 5-Tri net hyl benzene 5/1
Benzene 5/1
m+ p xyl ene 5/1
Total Lead (EPA 7421) (ng/kg) 5/5
TRPH ( g/ kg) -
Total Lead (ng/kg) -
a Rounded nean of detected concentrations.

Key:

EPA

Fuel ID = Fuel identification.
J = Estimated concentrati on.
nmg/ kg = MIligrams per kilogram
TRPH = Total recoverabl e petrol eum hydrocar bons.
VOCs = Vol atil e organic conmpounds.

United States Environnental

Tabl e 26

SUMVARY OF SURFACE AND SUBSURFACE SO L RESULTS

Pl PELI NE M LEPCST 15. 75 SOURCE AREA

Range of Detected
Concentrati ons

165-1, 670

6.2 J-14.0
31.0-40.0

0. 260
0. 033

0. 290
5.7-8.6

Prot ecti on Agency.
FSPH = Fi el d screeni ng petrol eum hydrocar bons.

CPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA

J

Subsur face Soi l

Locati on of
Maxi mum

Concentration

AP- 6051,

AP- 6051,
AP- 6043,
AP- 6051,
AP- 6050,
AP- 6051,
AP- 6041,

11’

6"

6"
6"
6"

Mean
Concen-

tration a

725

No. of
Sanpl es
Anal yzed/

0/0

4/3
4/ 0
4/ 4
4/ 0

Range of
Det ect ed

Det ected Concentration

Subsur face Soi |

Locati on of
Maxi mum

Concentration

Range

0.0079-.081

0. 050-. 280

296- 503
7.1-19
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SUMVARY OF GROUNDWATER RESULTS

M LEPCST 15. 75 SOURCE AREA
CPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA

No. of
Sanpl es Range of
Anal yzed/ Det ect ed
Anal yte and Concentration Units Det ect ed Concent rati ons
Fuel ID (Md. 8015) (ug/L)
Bunker C-range organi c conpound 3/1 300
VQOCs (EPA 8260) (g/L)
1, 2- Di chl or oet hane 3/1 8 J
Benzene 3/2 7- 34
m+ p xyl ene 31 5
Total Lead (EPA 7421) (ug/L) 3/3 29-170
a Rounded nean of detected concentrations.
Key:
EPA = United States Environnental Protection Agency.
Fuel ID = Fuel identification
J = Estimated concentration.
ug/L = Mcrograns per liter
VOCs = Vol atil e organic conmpounds.

Locati on of

Maxi mum
Concentrations

AP- 6041

AP- 6041
AP- 6041
AP- 6043
AP- 6041

tration a

21

94



6.0 SUMVARY CF SI TE RI SKS

Human Heal th and Ecol ogi cal Ri sk Assessments were conducted to determne the potential risks associated with
the source areas at QU 3. The presence and concentration of contam nants were determ ned fromthe sanple
anal ytical data collected during the R field investigation performed during sumrer 1993

In summary, potentially unacceptable excess lifetime cancer risks and hazard indices are associated with
donestic use of groundwater at all source areas. Wth respect to soil, sedinment, and air, the overal
conclusion of the risk assessnents for current and future exposure scenarios is that excess lifetine cancer
ri sks and hazard indices are acceptable as defined by EPA's Superfund program However, because the
potential exists for contaminant nigration to downgradi ent groundwater users, risks could increase if no
action is taken. Wile soil contaninant |evels do not pose a hazard for direct hunman contact, the levels are
hi gh enough to pose a threat to potential downgradi ent groundwater receptors.

The Ri sk Assessment Report for QU3 is available at the information repositories.
6.1 HUVAN HEALTH RI SKS

The QU3 baseline Human Health Ri sk Assessnent (HHRA) eval uated potential adverse health effects attributable
to site-related contam nants. This section summarizes the HHRA

The HHRA was conducted according to the foll ow ng tasks

. Cont ami nant screeni ng and eval uation to sel ect chem cals of potential concern (COPCs);
. Exposure assessnent;

. Toxicity assessnment; and

. Ri sk characterization

Uncertainties associated with each step in the risk assessnent also were presented. The follow ng section
presents a brief discussion of the risk assessnent steps described above

6.1.1 Contami nant Screening and Eval uation

The chemicals to be evaluated in the HHRA were identified in this task. The COPCs were sel ected fromdata
collected during the 1993 field program Briefly, the COPC sel ection process involved the follow ng tasks:

. Initial data review and analysis. Only those sanples appropriate for risk assessnment were
sel ected for eval uati on, based on date validation and | aboratory contam nant criteria;

. Conpari son of nmaxi mum detected concentrations with tabul ated ri sk-based concentrations (RBCs)
provided by EPA, Region 3. These RBCs reflected residential exposure assunptions and 10-6 and
10-7 risks associated with groundwater and soils, respectively, or a hazard quotient of 0.1 for
all media

. Conpari son of maxi mum detected concentrations of inorganics (i.e., netals) with naturally
occurring background concentrations; and

. Eval uati on of the potential for chemicals to bioaccunulate in aquatic organisnms to identify
COPCs in surface water and sedinents. Chemicals with octanol water partition coefficients
greater than 3 were selected as COPCs.

Chem cals were selected as COPCs for further evaluation in the risk assessnent if the data passed the above
validation criteria and the nmaxi mum detected concentrati ons exceeded the RBCs and background | evels (for
inorganics only). Table 28 shows the COPCs for each nmedi umof concern. The follow ng chemicals were
retained as COPCs in at |east one environmental medium |ead; 1,2-dibronoethane; 1,2-dichol oethane;
1,2,4-trinethyl benzene; 1,3,5-trinmethyl benzene; benzene; chl orof orm ethyl benzene; isopropyl benzene; xyl enes;
napht hal ene; tol uene; trichlorofluoronethane; and 2- et hyl napht hal ene. COPCs were not identified in surface
wat er or sedi ments because the chemcals present in the surface water or sedinents do not have the potentia
to bioaccumul ate in the aquatic environnent.



6.1.2 Exposure Assessnent

The exposure assessnent identified the human popul ations, in the QJ3 vicinity, which could corme into contact
with COPCs. The routes, duration, frequency, and magnitude of potential exposures were estimated in this
section. The exposure assessnent included the follow ng steps

. Characterizing the exposure setting,

. Identifying the potential exposure pathways,
. I dentifyi ng exposure scenarios, and

. Quanti fyi ng exposure.

For the purposes of the HHRA, QU3 was divided into the foll ow ng sub-areas: the Tank Farm and AST area
Valve Pit A, Valve Pit B; the central ROLF;, and MIleposts 2.7, 3.0, and 15.75. These sub-areas refl ect
differences in geographic location, in addition to the nature and extent of contam nation. Consequently, the
exposure scenarios and COPCs varied at the different sub-areas

Exposure factors were obtained principally fromEPA Region X, Supplenental Ri sk Assessnent Cui dance for
Superfund. The default exposure factors were nodified in the QU3 risk assessment to reflect site-specific
net eor ol ogi cal and other factors at Fort Wainwight. For exanple, soil, air, and dernmal pathway exposure
durations were assumed to be shorter because of snow cover six nonths of the year. To cal cul ate exposure
poi nt concentrations (EPCs) in soil, the maxi num detected concentrati on and upper 95% confidence limt on the
nmean were conpared and the smaller val ue was used. For groundwater, the EPC was the maxi mum det ect ed
concentration at each nmonitoring well location. Of-site COPC concentrations in groundwater also were
evaluated in the risk assessnment. Exposure scenarios that represent current |and use and hypothetical future
land use at QU 3 were devel oped

Current Land Use

Current | and use for recreational and light industrial scenarios was considered. Individuals potentially
coul d be exposed to COPCs in soil be ingesting soil and inhaling vapors and dust. Exposures to groundwater
under the source areas were not eval uated under current |and use conditions because the groundwater beneath
Q)3 is not currently used as a drinking water supply. A brief discussion of the individuals who potentially
coul d be exposed to COPCs under current |and use conditions (i.e., receptors) is presented bel ow

. At Valve Pit A Valve Pit B, the central ROLF, and Mleposts 2.7 and 3.0, the only plausible
exposures are to site visitors who nay use the areas for recreational activities. However,
because COPCs were identified only in subsurface soils at these sub-areas, risks associated
with-incidental ingestion of soil and inhalation of particul ates were not eval uated; and

. No COPCs were identified in soils at Mlepost 15.75. Therefore, a quantitative risk assessment
of this sub-area could not be perforned.

Future Land Use

The future land use scenario for all areas except MIlepost 15.75 is considered |light industrial (troop
training area), recreational, and residential. The follow ng exposure pathways were eval uated: incidental
ingestion soil; inhalation of soil-derived vapors and particul ates; and exposure to COPCs in groundwater by
ingestion, inhalation, and dernal contact. MIlepost 15.75 is expected to remain a residential area for an
indefinite period of tine. Potential exposures to adult and child residents were evaluated at all sub-areas.
These residents were assumed to use the groundwater beneath OJ 3 as a source of drinking water



Tabl e 28

CONTAM NANTS OF POTENTI AL CONCERN
HUVAN HEALTH RI SK ASSESSMENT
OPERABLE UNIT 3
FORT WAI NWRI GHT, ALASKA

Source Area

M | epost s

coPC Tank Farm ROLF 2.7 and 3.0 Mlepost 15.75
Lead SS a GV b - -
1, 2- Di br onoet hane - - (e -
1, 2- Di chl or oet hane Gw GwW - GwW
1, 2, 4-Tri net hyl benzene SS, SBc, GwW SB, GW e -
1, 3, 5-Tri net hyl benzene SS, SB, GW SB, GW eV -
Benzene SB, GW SB, GW SB, GW e
Chl or of orm - Gw - -
Et hyl benzene oW oW oW -
| sopr opyl benzene - Gw Gw -
m + p- Xyl ene Gw Gw Gw -
Napht hal ene - e - -
o- Xyl ene e e e -
Tol uene Gw Gw aw -
Tri chl or of | uor onet hane e - - -
2- Met hyl napht hal ene - Gw - -
a COPC in surface soil.
b COPC i n groundwat er.
c COPC i n subsurface soil.
Key:

- = Not identified as a COPC in environnmental nedia at this source area.
COPC = Chenical of potential concern.
GV = G oundwat er.

ROLF = Railcar Of-Loading Facility.
SB = Subsurface soil.
SS = Surface soil.

6.1.3 Toxicity Assessnent

The purpose of the toxicity assessnment is to conpile toxicity data for the COPCs identified at QU3 and to
estimate the rel ati onship between the extent of exposure to a COPC (i.e., dose level) and the |ikelihood or
severity of adverse effects. This dose-response relationship provides the basis for deriving the toxicity
values (i.e., slope factors and reference doses [RfDs]) used in the HHRA. The sl ope factors and reference
doses for all the COPCs were obtained fromthe Integrated R sk Managenment Systemor Health Effects Assessment
Summary Table, with the exception of those for 1,2,4- and 1, 3,5-trinmethyl benzene, which were obtained from
the Environnental Criteria Assessnent Office. It should be noted that an uncertainty factor of 10,000 is
associated with the RfDs for 1,2,4- and 1,3,5-trinmethyl benzene. Thus, the hazard quotients associated with
t hese conpounds are likely to considerably overestinate the actual risks. Qualitative descriptions of the
potential toxic properties of the COPCs al so were provided.

6.1.4 R sk Characterization

The risk characterization conbines the informati on devel oped in the exposure and toxicity assessments to
identify the contam nants of concern (COCs) at the site and to obtain estimates of the potential risks posed
to human health. R sks were cal culated for carcinogenic (cancer-causing) and noncarci nogeni c (toxic)

effects. EPA considers excess lifetime cancer risks between 1 in 1 mllion (1 x 10-6) and 1 in 10,000 (1 x
10-4) to be within the generally acceptable range; risks greater than 1 in 10,000 usually suggest the need to
take action at a site. Noncarcinogenic effects are evaluated by calculating a ratio between the estinated
intake of a contam nant and its corresponding RED (i.e., the intake | evel at which no adverse health effects
are expected to occur). |If this ratio, called a hazard index, exceeds 1, then adverse noncarcinogeni c health
effects may be expected at the site. The potential risks and hazard indices described in this summary were
cal cul at ed usi ng reasonabl e maxi mum exposure (RVE) assunptions. A conplete exposure pathway nust exist for a
contaminant to pose a human health risk (i.e., the potential for a receptor to be exposed to a contam nant



nust exist).

Under current |and use conditions, the estimates for carcinogenic and noncarcinogenic effects for QJ 3 source
areas fell within or below the acceptable risk range for CERCLA sites. These estinates apply to contaninants
detected in soil in all the OJ)3 source areas. However, under a future residential |and use scenario,

i ncluding use of groundwater as drinking water, several contaninants were detected in groundwater and soil at
concentrations above EPA's acceptable risk range. These contaninants (or COCs) include benzene; 1, 2-

di chl oroet hane; 1, 2-di bronoet hane; 1, 2, 4-trinethyl benzene; 1, 3,5-trinethyl benzene; and | ead. The excess
lifetime cancer risks and hazard indices calculated for OQJ3 are summarized in Tables 29 and 30.

EPA' s net hodol ogy for evaluating potential health effects associated with | ead contami nation (i.e., the
integrated uptake/biokinetic nmodel) is appropriate only for evaluating child exposures. Consequently, the
ri sks associated with exposures to adult residents and workers and adol escent site visitors could not be
assessed quantitatively.

Tank Farm Source Area

At the Tank Farm which includes Valve Pit A the conpl ete exposure pathway at this tine is to recreational
users of the area near Valve Pit A5 these users may inhale benzene vapors. The excess lifetine cancer risk
was 6 x 10-8. No noncarci nogeni ¢ contamni nants were associated with this exposure pathway, so no hazard
quotients were cal cul at ed.

The potential receptors of contam nation at the Tank Farm i ncl ude downgradi ent groundwater users; i.e.,
public drinking water supplies (the two churches), dass A nunicipal drinking water wells, and residenti al
and recreational use areas. The excess lifetime cancer risks for exposure to COPCs in soil for residential
and recreational scenarios were 6 x 10-6 and 6 x 10-8, respectively. Hazard indices of less than 1 were
determ ned assuming future residential, industrial, and recreational exposures at any location within the
entire source area, except for Valve Pit A where the hazard index was fromthe incidental ingestion of
1,2,4- and 1, 3,5-trimethyl benzene under the residential exposure scenario.

Potential cancer risks associated with groundwater were cal cul ated for each well sanpled, RMVE cancer risks of
6 x 10-4 for ingestion of residential exposure to on-site groundwater were found at one of the Valve Pit A
wells. The hazard index for wells at Valve Pit A was 200. The COCs were 1,2- and 1, 3,5-trinethyl benzene and
benzene.

The total excess lifetime cancer risk associated with exposure to groundwater originating fromthe Shannon
Park Baptist Church well was 6 x 10-6. The sole contributor to this risk estimte was 1, 2-di chl or oet hane.
The hazard indices associated with a future residential ingestion of this same water source were |ess than 1.

Rai |l car O f-Loading Facility Source Area

There are conpl ete exposure pat hways associated with contam nated soil and groundwater at the RCLF, which
includes Valve Pit B.

The potential exposure pathways at the ROLF include O ass A nunicipal drinking water wells, and residential
and recreational use of contam nated groundwater by downgradi ent groundwater users. A soil exposure pathway
hazard i ndex of less than 1 was cal cul ated using future RVE residential, industrial, and recreational
exposures at the Valve Pit B area. The hazard index for the central RCOLF area under the residential soil

i ngestion scenario was 1. Carcinogenic COPCs were identified at the central ROLF and Valve Pit B.

Potential future cancer risks associated with the ingestion of groundwater were cal cul ated for each well
sanpl ed. RME cancer risks in excess of 4 x 10-4 and 1 x 10-3 were found at Valve Pit B and the central ROLF
areas, respectively, for a scenario of future residential use of on-site groundwater. The principal COC was
benzene. The hazard indices are 40 and 50, respectively, for Valve Pit B and the central ROLF.

M | epost Source Areas

Ml eposts 2.7 and 3.0

The conpl ete current exposure pathway at MIleposts 2.7 and 3.0 is to recreati onal users who may inhal e
carci nogeni ¢ vapors. The excess lifetine cancer risk was 6 x 10-8. No noncarci nogeni ¢ contam nants were
associated with this exposure pathway, so no hazard quotients were cal cul at ed.

The conpl ete future exposure pathways at MIleposts 2.7 and 3.0 include residential and recreational

scenarios. The estimates of potential excess lifetine cancer risks for exposure to soil for these
residential and recreational scenarios were 5.9 x 10-6 and 5.8 x 10-8, respectively.



Tabl e 29

CURRENT AND FUTURE RME EXCESS LI FETI ME CANCER RI SKS
CPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA

Current Scenari os Future Scenari os
Resi denti al
Subar ea Recreational Soil Industrial soil Recreational Soil Industrial Soil Resi dential Soil G oundwat er a

Tank Farm ASTs NA b NA d NA ¢ NA ¢ NA ¢ 5 x 10-5
Valve Pit A 6 x 10-8 NA e 6 x 10-8 NA e 6 x 10-6 6 x 10-4
Valve Pit B NA ¢ NA e NA ¢ NA e NA ¢ 4 x 10-4
Central ROLF NA ¢ NA e NA ¢ NA e NA ¢ 1 x 10-3
M1l eposts 2.7 and 3.0 1 x 10-7 NA e 6 x 10-8 NA e 6 x 10-6 3 x 10-1
M | epost 15.75 NA ¢ NA c, e NA ¢ NA c, e NA ¢ 2 x 10-5
a G oundwat er risks are 95th percentile val ues.
b Recreational scenario not evaluated at this sub-area.
C No carci nogeni ¢ chem cals of potential concern
d Lead was the only chem cal of potential concern
e Industrial scenario not evaluated at this sub-area.
Key:
ASTs = Aboveground storage tanks.

NA = Not applicable

RME = Reasonabl e maxi mum exposure.

Tabl e 30
CURRENT AND FUTURE RVE HAZARD | NDI CES
CPERABLE UNIT 3
FORT VWAl NVRI GHT, ALASKA
Current Scenari os Future Scenari os
Resi denti al
Subar ea Recreational Soil Industrial soil Recreational Soil Industrial Soil Resi dential Soil G oundwat er a

Tank Farm ASTs NA b NA b 0. 0008 0. 007 0.2 2
Valve Pit A NA b NA ¢ 0.02 NA ¢ 5 200
Valve Pit B NA b NA ¢ 0. 008 NA ¢ 0.2 40
Central ROLF NA b NA c 0. 004 NA ¢ 1 50
Ml eposts 2.7 and 3.0 NA b NA ¢ NA b NA ¢ NA b 60
M | epost 15.75 NA b NA ¢ NA b NA ¢ NA b 0
a G oundwat er risks are 95th percentile val ues.
b No noncar ci nogeni ¢ chem cal s of potential concern.
c Industrial scenario not evaluated at this sub-area.
Key:
ASTs = Aboveground storage tanks.

NA = Not applicable

RME = Reasonabl e maxi mum exposur e.



Potential cancer risks associated with groundwater were calcul ated for each well sanpled. The hi ghest cancer
risk estinate was derived fromnonitoring well AP-6040 in a future residential ingestion scenario; the tota
cancer risk was 3 x 10-1. The principal COCs were benzene and 1, 2-di bronoet hane. The RMVE hazard i ndex for
noni toring well AP-5522 was 80 because of 1,2,4- and 1,3,5-trinethyl benzene.

M| epost 15.75

At Mlepost 15.75, a potential exposure pathway is ingestion of contam nated groundwater because of potentia
contaminant mgration. Mnitoring wells AP-6041 and AP-6043 were used in this evaluation. The potential
risks were 2 x 10-5 because of benzene and 1, 2-di chl oroethane. No noncarci nogens were detected at M| epost
15.75

6.1.5 Major Uncertainties

Uncertainty is associated with every step of the risk assessment process. The principal uncertainties
associated with the QU3 risk assessnent are:

. The rate and extent of contam nant migration. This is the largest uncertainty in this risk
assessnment process. Wiile there is a potential pathway for contam nants to nmigrate to
downgr adi ent users, the actual pathway and rate of nmigration are uncertain

. Esti mated concentrations. Several of the high COPC concentrations in groundwater were
E-qualified, or estimated, reflecting exceedance of the linear portion of the calibration
curve. Consequently, risk estimates derived fromthese concentrations are |likely
under est i mat es;

. Oal RiDs for 1,2,4-, and 1,3,5-trinethyl benzene derived frominhal ati on studies. Low
confidence is placed in these RfDs, resulting in considerable uncertainty in the hazard
quotients associated with these COCs. Because an uncertainty factor of 10,000 was applied to
the inhal ati on | onest observed adverse effect level, the resulting RfDs are extremely conser -
vative and woul d overesti mate noncancer ri sk

. Screeni ng-1 evel nodels used to eval uate the outdoor particul ate and vapor inhal ation pathways.
These relatively sinplistic approaches yield very conservative estimates of potential exposure
In particular, the soil-to-air volatilization nodel assunes that the contam nant concentration
in soil is honogeneous fromthe soil surface to depth of concern. Additionally, the node
assunes that the contam nated soil is not covered by contam nant-free soil material
Consequent |y, the nodels tend to overestinate exposures and ri sks;

. Derivation of future surface soil concentrations from subsurface soil data. The assunption
that subsurface soil would be disturbed and mxed with the present surface soil layer is
conservative. Additionally, when no surface soil analytical data were available, future
receptors were assuned to be exposed to undiluted subsurface soil. Both of these assunptions

serve to overestinmate exposures and ri sks;

. Use of the Baptist church well data and hydraulically cross-gradient well data to assess
potential off-site groundwater inmpacts fromthe Tank Farm and M| epost 15.75, respectively.
These data serve to overestimate off-site groundwater exposures and ri sks;

. The risk associated with petrol eum hydrocarbons other than individual constituents. This risk
is unknown, and these contam nants were not considered in the risk assessnment; and

. Exi sting concentrations assuned to be the concentrations or exposure source terms in the
future. No reduction through natural degradation or attenuation over tinme is taken into
account. This assunption nmay overestimate risk

Because nunerous conservative assunptions were used in the selection of COPCs and the exposure and toxicity
assessnents, the risk characterization results likely overestinate risks associated with COPCs at OU 3.

6.2 ECOLOA CAL RI SKS

An Ecol ogi cal Ri sk Assessnment (ERA) addresses the inpacts and potential risks posed by contam nants to
natural habitats, including plants and animals, in the absence of remedial action. The OU 3 ERA eval uated
the contam nants found in surface soils, surface waters, and sediments in habitats in and around the source
areas to estimate the contam nants' inpacts or potential risks to the natural environment.



The QU3 ERA was conducted using avail abl e ecol ogical infornation and data collected during the RI. The
potential ecol ogical risks were evaluated using established effects criteria and RVE assunptions. The ERA
was conducted according to EPA's current national and regional guidance, which includes

. Framewor k for Ecol ogi cal R sk Assessnent (EPA/ 630/ R92/001);

. Ecol ogi cal Assessnent of Superfund Sites: An Overview, ECO Update 1(2) (O fice of solid Waste
and Energency Response 9345.0-051); and

. Statenent of Work for the Remedial Investigation/Feasibility Study Environmental Evaluation for
Superfund Sites, Region X Quidance.

Consi stent with this guidance, the ERA was conducted in four nain steps

. Probl em formul ati on describes the site; habitats on and near the source areas; selection of
contam nants of potential ecol ogical concern; contam nant release, mgration, fate, and
pat hways of exposure; receptors of concern; ecological end points; and the conceptua
ecol ogi cal exposure nodel

. Exposure assessment provides quantitative exposure scenarios and estimates for sel ected
i ndi cat or speci es;

. Ecol ogi cal effects assessment provides toxicol ogical profiles of the COCs and sunmmari zes the
toxicity reference val ues for sel ected neasurenent species; and

. Ri sk characterization conbines the informati on fromthe exposure assessnent and ecol ogi ca
effects assessnent to obtain estinates of potential ecological risk. This process includes an
eval uation of the uncertainties of the assessnent process, and a summary of and concl usi ons
regardi ng the ecol ogi cal significance of the predicted risks.

Unli ke the HHRA, the ERA focused on the contaninants' effects on popul ati ons or comunities, rather than on
individuals. |If a potential risk to individuals of a population was identified during the ERA the risk was
eval uated to determ ne whether it was biologically or ecologically significant. Potential risks to

i ndi vidual threatened or endangered speci es were considered.

No potential ecological risks were predicted for the ROLF or Ml eposts 2.7, 3.0, and 15.75. The results of
the ERA did indicate potential effects to wildlife because of lead; 1,2,4- and 1, 3,5-trimethyl benzene

i sopropyl benzene; and tol uene exposure at the Tank Farm Lead posed potential risks to all terrestrial biota
except the red fox, while the other four contam nants posed potential risks only to the red squirrel and
marten, which are unlikely to inhabit the Tank Farm Source Area. Consequently, the only potentially
significant risks at QU3 are because of wildlife exposure to lead in soils at the Tank Farm However, given
the conservative nature of the ERA, these potential risks are likely to be overesti mated

6.2.1 Summary of Uncertainties

The ERA is subject to uncertainties because virtually every step in the risk assessment process invol ves
assunptions invol ving professional judgnment. Principle uncertainties associated with the QU3 ERA incl ude
the fol |l ow ng:

. A limted nunber of sanples was collected fromthe source areas, and the sanples were biased
toward areas of expected soil contami nation. These factors are likely to result in an
overestimati on of potential risks to the QU3 ecol ogical receptors;

. Exposure paraneters for all neasurenment species were sel ected based on professional judgnent.
The amount of food consuned daily, the different types of food consuned, and the percentage of
the whole diet that each food itemcontributes were estinmated based on a conbi nation of
scientific literature and limted field observation information. In addition, the anmbunt of
tinme spent foraging on site is estimated using simlar information. Wthout extensive
site-specific field data, it is unclear whether potential risks are under- or overestinmated
usi ng the sel ected exposure paraneters;

. Frequently, toxicity and exposure data fromliterature sources were not specific to the target
receptors; therefore, extrapolation of the data to the species of concern was necessary.
Differences in toxic response between species are well-docunmented, even anong speci es of the
sane genus. Therefore, actual risk may be over- or underestinmated;



. Uncertainty factors obtained fromavailable literature and based on best professional judgnent
were applied to normalized toxicol ogical data to chronic no observe adverse effect |evels
(NQAELs). Considerable uncertainty is associated with their application. However, the desired
result is a conservative estimate of the NQAEL, which should result in a conservative estinate
of any potential risks;

. Most of the available toxicity values were determned with | aboratory ani mals under | aboratory
conditions. Such studies may not accurately reflect the effects of simlar doses on free-
ranging wildlife; and

. Toxicity values deternined with indirect effect neasures, (i.e., increased body weight) may not
represent other significant indirect effects, such as behavioral changes that may be realized
in wld popul ations.

The approach described in this ERA used realistic assunpti ons wherever possible; reasonable and conservative
assunptions were used when enpirical data were unavailable. As a consequence, potential ecological risks to
QU3 species are nore likely to be overestimated than underesti nated.

7.0 REMEDI AL ACTI ON OBJECTI VES
7.1 NEED FOR REMEDI AL ACTI ON

Actual or threatened rel eases of hazardous substances fromthe site, if not addressed by inplenenting the
response action selected in this ROD, may present an inmnent and substantial endangerment to public health,
wel fare, or the environment. Remedial actions were deemed necessary to protect human health and the

envi ronnent :

Source Area Reasons for |nplenenting Renedial Actions
Tank Farm bottom of Birch * Benzene detected above Safe Drinking Water Act
Hll I evel s in groundwat er

* Proximty to site boundary, residential drinking

water wells, and dass A public water supply
system

* Reduce contami nant mgration in groundwater

Tank Farm Valve Pit A * Potential risk above 1 X 10-4 for groundwater
i ngestion
* Benzene, ethyl benzene, and tol uene were detected
above Safe Drinking Water Act |evels

* Reduce contam nant migration into the Chena
Ri ver

ROLF * Potential risk above 1 X 10-4 for groundwater
i ngestion
* Benzene, ethylbenzene, toluene, and 1, 2-

di chl or oet hane were detected above Safe Drinking
Water Act levels

* Reduce contam nant migration into the Chena
Ri ver

Ml eposts 2.7 and 3.0 * Potential risk above 1 X 10-4 for groundwater
i ngestion
* Benzene, ethylbenzene, toluene, and ethyl ene
di brom de were detected above Safe Drinking

Water Act levels
* Prevent further contam nant mgration into nearby

wet | ands and groundwat er

M| epost 15.75 * Benzene and 1, 2-di chl or oet hane were det ected
above Safe Drinking Water Act levels
* Proximty to residential area and private drinking
water wells



7.2 REMEDI AL ACTI ON OBJECTI VES

The remedi al action objectives are as foll ows:

7.2.1 Goundwater

. Restore groundwater to drinking water quality within a reasonable tine frang;

. Reduce further mgration of contam nated groundwater; and

. Prevent use of groundwater with contam nants at |evels above Safe Drinking Water Act |evels.
7.2.2 Soil

. For petrol eum contam nated soil, prevent migration of contam nants fromsoil into the

groundwat er that would result in groundwater contam nation and exceedance of Safe Drinking
Wat er Act standards.

7.3 GOALS OF REMEDI AL ACTI ON
The followi ng renedi ati on goals have been generated for COCs for active renediation of groundwater and soil:

7.3.1 G oundwater

Chem cal s of Concern Remedi ation CGoal (ng/L)
Benzene 5 a

Tol uene 1,000 a

Et hyl benzene 700 a

1, 2- di br onoet hane 0.05 a

1, 2-di chl or oet hane 5 a

1,2, 4-trinethyl benzene 14 b

1, 3, 5-trinet hyl benzene 12 b

a Based on Safe Drinking Water Act Levels

b Based on an RBC equival ence to a noncancer hazard

quotient of 1 using residential groundwater exposure assunptions.

After Safe Drinking Water Act levels are achieved, it is anticipated that natural attenuation wll continue
and achi eve final cleanup |evels.

7.3.2 Soil

The remedi al action goal for in situ soils contaminated with volatile organic and petrol eum conpounds is
protection of the groundwater. Because the soils are acting as a continuing source of contam nation to the
groundwat er, active remediation of the soils will continue until Safe Drinking Water Act levels are
consistently met. Natural attenuation will continue until A aska Water Quality Standards are achi eved.

Petrol eum contam nated soils that are treated ex situ will be treated to State of A aska Matrix Level A
standards before they are returned to the source area.

7.4 APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS

The followi ng applicable or relevant and appropriate requirenents (ARARs) are the nmpbst significant
regul ations that apply to the remedy sel ection:



. Safe Drinking Water Standards established MCLs, nonzero Maxi mum Contam nant Level Goals (MCLG),
and action levels that are relevant and appropriate for groundwater. This requirenent sets the
active remedi ation goals for the groundwater. Alaska Water Quality Standards are al so
appl i cabl e; and

. Al aska G| Pollution regulations are applicable, and Al aska regul ations for |eaking USTs are
rel evant and appropriate. These regul ations require cleanup of petrol eumcontam nated soils.

8.0 SUMVARY OF REMEDI AL ACTI ON ALTERNATI VES
8.1 REMEDI AL AREAS

Appropriate technol ogies were identified and screened for applicability to site conditions. The potential
technol ogi es then were conbi ned into medi a-specific sitewide alternatives. Potential renedial alternatives
for Q)3 were identified, screened, and evaluated in the FS, which is available at the information
repositories. During the FS, OJ 3 was divided into the followi ng areas according to the type of

contami nation, hydrogeol ogi c property, and presence of permafrost:

. Renmedi al Area la: Lead-based-paint-contam nated soil |ocated near ASTs within the Tank Farm
Source Area. The Arny; EPA; and State of Al aska, through ADEC, have agreed to defer selection
of a final renedy for the AST area located on the Birch H Il portion of the Tank Farm This
source area will be addressed in the ROD for OQUJ5. See Section 12.0 of this ROD for
docunent ati on of significant changes;

. Remedi al Area 1b: Petrol eumcontam nated soil and groundwater found at the area that extends
south fromthe base of Birch HIl to the TFS at the southwest corner of the Tank Farm Source
Area and that extends west toward Lazel |l e Road;

. Remedi al Area 2: Petroleumcontam nated soil and groundwater found at Valve Pit A and the ROLF
Source Area; and

. Remedi al Area 3: Petroleumcontam nated soil and groundwater found at M| eposts 2.7 and 3.0,
including TFS-1 and -2, and M| e-post 15.75 along the Fairbanks-Ei el son Pipeline.

Remedi al technol ogies in different conbinati ons were proposed to address the contam nation at each renedi al
area. Table 31 sumarizes the volune of contam nated soil and groundwater for each renedial area and the
type of contam nation present.

8.2 REMEDI AL ACTI ON ALTERNATI VE TECHNOLOG ES

The following are alternatives evaluated in the initial screening for renedial action:
8.2.1 No Action

A no-action alternative is presented for each renedial area to serve as a conpari son agai nst ot her
alternatives.

8.2.2 Institutional Controls

Each renedi al area includes an alternative involving institutional controls. Institutional controls are
nethods to restrict access to a site or use of groundwater or land. Institutional controls are used to
decrease or elininate hunan exposure to contam nants and are usually relatively inexpensive to inplenent.
However, the contamination is not renoved or destroyed. Periodic review of the institutional controls is
required to ensure that the protection of human health is naintained over tine. Institutional controls for
QU3 include fencing, signs, |ong-termgroundwater nonitoring, access restrictions, site inspections, and
conbi nations of these activities.



Table 31

CONTAM NATED MEDI A VOLUVE ESTI MATES
OPERABLE UNIT 3
FORT WAI NVRI GHT, ALASKA

Esti mat ed
Esti mat ed Soi | G oundwat er
Renedi al Quantity Quantity
Area (cubi c yards) (gal | ons) Cont ami nants of Concern
la 3, 200 N A Lead a
1b 25, 000 5.8 x 10-6 Pet r ol eum hydr ocar bons and VQOCs
2 (full area)960, 000 10.2 x 10-6 Pet r ol eum hydr ocar bons and VOCs
3 24, 200 1.55 x 10-6 Pet r ol eum hydr ocar bons and VOCs
a Lead- contam nated soil is conm ngled with petrol eum hydrocarbon contamni nated soil.

Key:

N A = Not applicable. Goundwater contam nation not included in Renedial Area la
VOCs = Vol atil e organi c conpounds.

8.2.3 Renedial Areas 1b, 2, and 3: Soil Vapor Extraction of Petrol eum Contam nated Soi l

Vapor extraction is a proven and reliable technology for the renoval of VOCs from unsaturated soils.

Pet r ol eum hydr ocarbon vapors in soil pore spaces in the vadose zone are transported fromthe soil by
convection of pore-space air. As air flows through the soil, the lighter petrol eum hydrocarbons vol atilize
into the air, provided the air is not already in equilibriumw th the hydrocarbon contained within the soil.
A series of extraction wells is installed, and vacuum bl owers are attached to the extraction wells to create
a vacuumin each well to increase the novenent of air through the soil. The vacuumforces the volatile
contaminants fromthe soil to the extraction wells and into a central treatnent building, where vapors can
be collected and treated by activated carbon or discharged directly into the atnosphere, dependi ng on
concentration

Because the nore volatile gasoline constituents (those with higher vapor pressures) are renoved first, the
product remaining in the soil contains a proportionately greater quantity of the |ess-volatile conpounds with
tine. Because of this change in conposition, the vapor concentrations and nmass renoval rates decrease with
time. In addition to volatilizing hydrocarbons, the vapor extraction system (VES) supplies oxygen to soi

m crobes, which netabolize (biodegrade) a portion of the hydrocarbons

An in situ VES typically uses vacuumblowers to pull air fromperforated pipe installed in drilled wells

wi t hout excavating the contaminated soil. An in situ VESis nost applicable for renediating |arge soi

vol umes, where excavation is prohibitively expensive, or for renediating soils that cannot be excavated
because of current |and use or hydrogeol ogi c conditions. Successful in situ VES design and operation depends
on under standi ng the horizontal and vertical distribution of hydrocarbons relative to the extraction wells,
the concentration of volatile hydrocarbons in the soil, and the air conductivity of the site soils. This
type of information can be generated only through a site-specific subsurface investigation and pil ot study.

Soils suitable for VES cell treatnent include gravel, sand, silty sand, and nonplastic sandy silt. Because
of their low air conductivity, clays are best treated by other remedial technologies. Oganic soils should
be anal yzed on a site-specific basis because of their high potential for adsorption of hydrocarbons.

8.2.4 Renedial Areas 1b, 2, and 3: SteamlInjection of Petrol eum Contani nated Soi

Steaminjection typically is used in conjunction with other renedial technologies to increase the efficiency
of renoval of volatile contam nants fromsoil; it can be especially useful in cold climates. The injection

of steaminto the ground raises the tenperature of the surrounding soil, nmaking it easier to renmpbve volatile
contami nants using methods such as soil vapor extraction



8.2.5 Renedial Areas 1b, 2, and 3: Bioventing of Petrol eum Contam nated Soi

Bi oventing is the process of supplying oxygen and nutrients to subsurface soil to stinulate the aerobic
degradation of contam nants. Oxygen and nutrients, such as nitrogen and phosphorus, are injected into the
subsurface through wells simlar to vapor extraction wells. This technology works well at sites with |arge
quantities of petroleumcontam nated soil. Bioventing enploys a |owflow process that will pronote

bi odegradation but is relatively slow and tenperature-dependent.

8.2.6 Renedial Area 3: Soil Pile Aeration of Petrol eum Contam nated Soi

Thi s technol ogy invol ves excavating contam nated soil and placing it on a geotextile liner in a berned area.
Perforated pipes are laid horizontally through the contam nated soil pile, and petrol eumvapors are collected
by creating a vacuumin the pipes. This technology is simlar to vapor extraction, except that this
technol ogy requires that soil be excavated.

8.2.7 Renedial Areas 1b, 2, and 3: Biorenedi ation of Petrol eumt Contam nated G oundwat er

In this technol ogy, oxygen and nutrients are injected directly into the aquifer to enhance natura
degr adati on processes

8.2.8 Renedial Areas 1b, 2, and 3: Air Stripping and Carbon Adsorpti on of Petrol eum Contam nated
G oundwat er

Simlar to the approach for biorenediation, this technol ogy involves punping contam nated groundwater to the
surface and treating it through an air stripping tower. The treatment process involves the introduction of
air through the contam nated water to strip it of petrol eumcontam nants. The water then is passed through
carbon filters to renove residual petroleumcontam nation fromthe water. The cost of this groundwater
treatment technology is directly proportional to the volume of contamninated groundwater. Furthernore, the
efficiency of punp-and-treat treatnent is limted by chem cal solubility and adsorption coefficients.

8.2.9 Renedial Areas 1b, 2, and 3: Air Sparging of Petrol eum Contam nated G oundwat er

Air sparging is a renedial technology in which air is injected into groundwater bel ow the |ayer of

contami nation. Air bubbles floating up through the contam nated groundwater cause contam hants to evaporate
upward into the overlying soil. The vapors could be captured by a soil VES, as previously described. Air
sparging, coupled with soil VES, remediates the volatile portion of the petrol eum contam nation by

vol atilization and by pronoting bi odegradati on of the heavier portion of the petrol eumwi thout addition of
nutrients.

In situ air sparging technol ogy involves injecting a gaseous nediuminto the saturated zone bel ow the areas
of contamnation. |In nost applications, air is used as the injected gas. The technology is based on the
prem se that contam nants dissolved in the groundwater and sorbed onto particles will partition into the air
phase. Air phase contaminants then are transported into the vadose zone. Typically, air sparging is used in
conjunction with a VES, which collects the air-phase contam nants and transfers themto a vapor treatment
system such as carbon adsorption. |n addition, sparging using air increases the dissolved oxygen concentra-
tion in the groundwater, which in turn may increase naturally occurring bi odegradation

Gas flowrates are varied in order to provide the ideal air-to-water ratio to optimze the contam nant nmass
transfer fromthe liquid phase to the water phase. Air flowrates typically used range from3 cubic feet per
mnute (cfn) to 10 cfm Gas flow rate depends directly on the injection pressure. |Injection pressure, in
turn, depends on the static waterhead above the sparge point and the soil grain size. H gher pressures are
required for fine-grained soils. Excessively fine-grained soils can result in the formati on of subsurface gas
pockets. Additionally, high injection pressures may result in subsurface fractures, which decrease the
systenml s efficiency.

9.0 REMEDI AL ALTERNATI VE EVALUATI ON

The specific remedial action alternatives for each renedial area are discussed in this section. In nay cases,
several technol ogies and strategies are conbined into one alternative. This section presents the
alternatives for each renedial area in OJ3 and conpares the selected alternatives to the other alternatives.
The sel ection of alternatives was based on an eval uation using the nine Superfund criteria specified in Table
32. The first two criteria are known as threshold criteria that nmust be net by all selected remedi al

actions. The following five criteria are known as balancing criteria, and the final two criteria as

nodi fying criteria.

The QU3 FS shoul d be consulted for nore infornmation about the alternatives and the conpari sons anong



alternatives. It is available for review by the public in the Admnistrative Record and the information
repositories.

9.1 ALTERNATI VES FOR REMEDI AL AREA 1B

Remedi al Area 1b consists of petrol eumcontamni nated soil and groundwat er between the base of Birch HIIl and
near the TFS at the southwest corner of the Tank Farm The presence of |ocalized areas of pernafrost is a
limting factor for evaluation and placenent of renedial alternatives. The renediation will be focused in
areas with known sources of contam nation and at |ocations where MCLs have been exceeded. The cost for each
alternative is based on an estimated nunber of years to achieve renmedial goals. A cost conparison table is
presented in Table 33. The following alternatives were considered for Renedial Area 1b

. Alternative 1: No action. Petroleumcontam nated soil and groundwater would remain in place
Passi ve renedi ati on probably woul d occur with the natural degradation of the petroleum No
coast woul d be associated with this alternative

. Alternative 2: Institutional controls. Petroleuncontam nated soil and groundwater would
remain in place. Passive renedi ation probably woul d occur with natural degradation of the
petroleum Institutional controls would include fencing and signs, site naintenance,
sem -annual groundwater nonitoring, and site inspections every five years. Long-term
groundwat er nonitoring also would be part of this alternative and is considered in the cost
estimate. The cost was based on a 20-year nonitoring period;

. Alternative 3: Soil vapor extraction, bioventing, steaminjection of petrol eum contaninated
soils, and biorenedi ati on of petrol eumcontam nated groundwater. Soil vapor extraction would
renmove petrol eum hydrocarbon vapors from petrol eum contam nated soil. Bioventing would be

utilized to stinulate aerobic degradation of contam nants. Steaminjection would increase the
efficiency of the other technol ogies by raising ground tenperatures. Biorenediation would be
enpl oyed to enhance natural degradation processes in the petrol eum contam nated groundwat er
Long-term groundwat er nonitoring al so would be part of this alternative and is considered in
the cost estimate. The cost was based on a 20-year nonitoring period

. Alternative 4: Soil vapor extraction, bioventing, steaminjection of petrol eum contaninated
soil, and extraction followed by air stripping and carbon adsorpti on of petrol eunt contam nat ed
groundwater. As in Alternative 3, soil vapor extraction, bioventing, and steaminjection would
be utilized to renove petrol eum hydrocarbons from contam nated soil. Air stripping and carbon

adsorption would be used to punp contam nated groundwater to the surface and strip it of
petrol eum contam nants with air and filters. Long-term groundwater nonitoring for 20 years
al so woul d be part of this alternative and is considered in the coast estimate. The cost was
based on a 20-year nonitoring period; and

. Alternative 5: Soil vapor extraction of petrol eumcontanmi nated soils and air spargi ng of
petrol eum contami nated groundwater. Soil vapor extraction would be used to renove petrol eum
hydr ocar bons from petrol eumcontam nated soil in this alternative. Air sparging would be used

to force evaporation of contami nants and capture the resulting vapors with a vapor-extraction
process. Long-term groundwater monitoring al so would be part of this alternative and is
considered in the cost estimate. The cost was based on a 20-year nonitoring period.



Tabl e 32

UNI TED STATES ENVI RONVENTAL PROTECTI ON AGENCY' S
NI NE EVALUATI ON CRI TERI A
OPERABLE UNIT 3
FORT WAI NWRI GHT, ALASKA

1. Overall Protection of Human Health and the Environnent
Addr esses whet her a renedy provi des adequate protection of human health and the environnent and describes
how ri sks posed through each exposure pathway are elimnated, reduced, or controlled through treatment,

engi neering controls, or institutional controls.

2. Conpliance with Applicable or Rel evant and Appropriate Requirenments (ARARs)

Addresses whether a remedy will meet all the ARARs or other federal and state environnental |aws, or
justifies a waiver

3. Long- Term Ef f ecti veness and Per manence

Refers to expected residual risk and the ability of a renedy to maintain reliable protection of human health
and the environnent over tine once cleanup goals are net.

4, Reduction of Toxicity, Mbility, and Vol unme through Treat nent

Focuses on the anticipated perfornmance of the treatment technol ogi es that may be used as a cl eanup
alternative.

5. Short-Term Ef f ecti veness

Refers to the period of tine needed to achi eve protection and any adverse inpacts on human health and the
environnent that may be posed during the construction and inplenentati on period until cleanup goals are
achi eved.

6. I npl enentability

Addresses the technical and administrative feasibility of a remedy, including the availability of materials
and

services needed to inplenent a specific solution

7. Cost

I ncludes estinmated capital and operations and mai ntenance costs

8. Stat e Accept ance

Consi ders whether the state, based on its review of the renedial investigation/feasibility study (RI/FS) and
Proposed Pl an concurs, opposes, or has no comment on the preferred alternative

9. Communi ty Accept ance

Considers all comments received fromthe public during the 30-day comrent period on the RI/FS and
Proposed Pl an



Tabl e 33

REMEDI AL AREA 1B - COST COMPARI SON TABLE
OPERABLE UNIT 3
FORT WAI NWRI GHT, ALASKA

Capi tal Cost

Al ternative (%)
No Action 0
Institutional Controls 0
Soi | Vapor Extraction, Bioventing, Steam 2, 200, 000
Injection of Soil; Biorenediation of
G oundwat er
Soi | Vapor Extraction, Bioventing, Steam 2, 200, 000
Injection of Soil; Air Stripping/Carbon
Absor pti on of G oundwat er
Soi | Vapor Extraction of Soil; A r Sparging 2, 600, 000

of G oundwat er

Operations and Mi nt enance cost

The No Action alternative is not expected to achi eve remedi a

Qperations and
Mai nt enance a
(%)

0

200, 000

200, 000

200, 000

200, 000

Year s

Achi eve

Renedi al
b

20

5

10

Coal s

includes the estimated costs for 20 years of groundwater nonitoring.



9.2 EVALUATI ON OF ALTERNATI VES FOR REMEDI AL AREA 1B

The followi ng sections sumari ze the eval uati on of each alternative in reference to EPA' s nine eval uation
criteria.

9.2.1 Overall Protection of Hunman Health and t he Environnent

Alternative 1, the no-action alternative, would not protect human health and the environnent because
contami nation would remain in place. Institutional controls, Alternative 2, would not protect human health
because they woul d not prevent off-site mgration of contam nants.

Alternatives 3, 4, and 5 would protect human health and the environnent by reducing risk associated with
cont am nated groundwat er and soil through inplementation of active treatnent technol ogi es. These
alternatives also would elimnate further |eaching of contamnants fromsoil to groundwater and reduce the
potential for further migration of contam nated groundwater.

9.2.2 Conpliance with Applicable or Relevant and Appropriate Requirenents

No action and institutional controls, Alternatives 1 and 2, would not achi eve applicabl e cl eanup standards
for soil and groundwater w thin reasonable tinme frames; therefore, the two alternatives will not be discussed
further.

The groundwat er renedi ation portion of Alternatives 3, 4, and 5 woul d achi eve cheni cal -speci fi c ARARs, such
as federal Safe Drinking Water Act standards, within a reasonable tine frame. The soil remediation portion
of Alternatives 3, 4, and 5 woul d achi eve chem cal - speci fi c ARARs, such as Al aska petrol eum contam nated soi
regul ations (18 AAC 78), to protect groundwater for drinking water use. Al the alternatives would be
inmplenented in conpliance with action-specific ARARs, such as the federal Oean Air Act.

9.2.3 Long-Term Effectiveness and Permanence

The groundwater treatnent portion of Alternatives 3, 4, and 5 would involve active irreversible reduction of
contam nant concentrati ons and therefore would reduce risk to acceptable |evels bel ow ARARs. Current
groundwat er use restrictions would remain in place during renedial action inplenentation. G oundwater
nonitoring also would be required to evaluate the perfornmance of the selected alternative. Vapor sanples and
air flow readings taken fromthe soil vapor nonitoring probes and system exhaust sanpling ports woul d be
necessary to nonitor the progresses of cleanup, and to estimate the volume of hydrocarbons renoved by the
system The soil treatnent portion of each alternative would prevent further |eaching of contam nants to
groundwater. The VES coul d be expanded if additional contam nation were discovered.

9.2.4 Reduction of Toxicity, Mbility, and Vol une Through Treat nent

Alternatives 3, 4, and 5 would include technol ogies that treat and reduce the toxicity and volune of soil and
groundwat er contam nants. Furthernore, the groundwater renediation portion of all the alternatives would
prevent further mgration of contam nated groundwater, while the soil remediation portion would prevent
further |eaching of contam nants into groundwater. All three alternatives would include technol ogi es that
have been used successfully in Alaska to clean up petrol eumcontani nated sites. Soil vapor extraction
coupled with air sparging, is a technology that is being used to treat petrol eumcontam nated soil and
groundwat er at other locations on Fort Wainwight. Al the technol ogies are expected to reduce contam nation
to levels that do not pose risk to human health and the environnent.

9.2.5 Short-Term Effectiveness

Alternatives 3, 4, and 5 would involve some short-terminpacts associated with treatnent system construction
activities. A nmjor advantage of the in situ soil VES would be the ability to install the system and conduct
remedi ation with mnimal disruption to the sites or surrounding environnment. However, some construction

i mpacts, such as dust enissions fromoperating heavy equi prent and tenporary disruption to daily operations
or normal use near the Renedial Area 1b source areas, are expected to occur. The potential risks would be

m ni m zed by standard construction nethods and engi neering controls. Current groundwater use restriction
would remain in place during the inplenentation of the renedial action. Aternatives 3 and 5 are expected to
acconplish renediation goals in five to 10 years for soil and groundwater. Alternative 4 is expected to
acconpl i sh the groundwater renedi ation goals in 10 to 20 years, because punp-and-treat systens are linited by
conmpound sol ubility and adsorption characteristics.

9.2.6 Inplenmentability

Alternatives 3, 4, and 5 would be conplex to inplenent, but all technol ogies are technically inplenentable.



Construction nethods and naterials needed to inplenment all three alternatives are standard and available in
Fairbanks. Alternative 3 is slightly less inplementable than Alternatives 4 and 5 because bi orenedi ation

t echnol ogy woul d require sonme specialized naterials and equi pnent, such as exogenous petrol eum degradi ng

m coor gani snms and speci al i zed bi oreactor vessels not imediately available in the Fairbanks area. For
treating the contam nated groundwater, Alternative 3 would require extensive hydrogeol ogi c nmodel i ng and

bi oassessment screening studies. Alternative 4 would enpl oy proven wastewater treatment technol ogi es, such
as air stripping and carbon adsorption. However, contam nant solubility in groundwater and soil adsorption
coefficients may be the limting factors, especially for renoving contam nants in the snmear zone
Alternatives 3 and 5 nust be controlled properly to ensure that contamnants do not mgrate fromthe site
Each alternative would require tenperature-control devices for treatnent to be effective because tenperature
remains an inportant variable for all three alternatives. The presence of permafrost would require that the
sel ected technol ogy system by placed in thaw channel s because the treatnent systens woul d be nost effective
in the thaw channel s where the contam nants are nmost concentrated. Alternative 5is the selected alternative
because it has been inplenented at Fort Wainwight with positive results. Al three alternatives would
require prelimnary testing before full-scale construction to obtain site-specific design paraneters; nore
tinme would be required for prelimnary testing of Alternatives 3 and 5 because of their conplexity.

9.2.7 Cost

Tabl e 33 conpares the costs of the alternatives considered for Renedial Area 1b. The cost for all three
alternatives are conparable, and are based on present worth values with 10% di scount rates. The estinated
years to achieve Safe Drinking Water Act |levels for each technol ogy are based on contam nant |evel s detected
during the RI, soil and groundwater physical data, and published treatment efficiency estimates for specific
technol ogi es. The estimated costs do not include those associated with prelimnary testing of renedia
technol ogi es. For cost purposes, a 20-year nonitoring programis assuned to achieve A aska Water Quality
Standards. Figure 19 shows the approxi mate | ocation and nunber of wells used for cost estination.

9.2.8 State Acceptance

ADEC has been involved with the devel opnent of renmedial alternatives for Q)3 and concurs with the sel ected
alternative for Renedial Area 1b.

9.2.9 Community Acceptance

On April 25, 1995, the Arny conducted a public nmeeting to discuss the Proposed Plan for final remedial action
at QU 3. Before the public nmeeting, a Proposed Plan summary fact sheet was sent to all known interested
parties, totaling approximately 150. Proposed Plans were avail able by request. Results of the public
neeting indicate that there is no opposition to any of the preferred alternatives. The witten coment

recei ved during the public comrent period supported the preferred alternatives for Renedial Areas la and 1b
One adj acent | andowner expressed concern about the extent of the contami nation at the Tank Farm

Community responses to the renedial alternatives are presented in the Responsiveness Summary, which addresses
comrent s received during the public comrent period (see Appendix A).

<I MG SRC 1096137U>
Sel ected Alternative for Renedial Area 1b

The selected alternative for Renedial Area 1b is Alternative 5 (soil vapor extraction and air sparging of
groundwater). The groundwater treatnent technology w |l achieve the cleanup goals in a reasonable tine frane
at | ocations where MCLs have been exceeded in permafrost thaw channels. This alternative is also a nore
direct approach at treating the contam nants in the snear zone and saturated soil than the other

alternatives. The soil treatnment technology will achieve the prinmary goal of protecting groundwater for
drinking water use. Furthernore, the effectiveness of the selected alternative has been proven at Fort

Wainwight. 1In addition to the technol ogi es chosen, |ong-term groundwater nonitoring will be conducted to
ensure that the treatnment systens effectively reduce contam nation and that off-site mgration of
contam nants does not occur. The nonitoring will include periodical sanpling of off-post wells, such as the

church wel | s.
9.3 ALTERNATI VES FOR REMEDI AL AREA 2

Remedi al Area 2 consists of petrol eumcontam nated soil and groundwater at Valve Pit A and the ROLF. No
permafrost is known to occur at this source area. Treatnment will occur in known source areas and at a

| ocati on where MCLs have been exceeded; this location is known as the "hot spot" option described in the
Proposed Plan. The cost for each alternative is based on an estimated nunber of years to obtain renedial
goals. A cost conparison is presented in Table 34. The following alternatives were considered for Renedi a



Area 2

Alternative 1: No action. Petroleumcontami nated soil and groundwater would remain in place
Passi ve remedi ati on probably would occur with the natural degradation of the petroleum No
costs woul d be associated with this alternative

Alternative 2: Institutional controls. Petroleumcontaninated soil and groundwater would
remain in place. Passive renediation probably woul d occur with the natural degradation of the
petroleum Institutional controls would include fences and signs, site namintenance, and

seni -annual groundwater nonitoring. Costs associated with the groundwater nonitoring are based
on a 20-year nonitoring period

Alternative 3: Soil vapor extraction, bioventing, steaminjection of petrol eum contani nated
soils, and bioremedi ati on of petrol eum contam nated groundwater. Soil vapor extraction would
renmove petrol eum hydrocarbon vapors from petrol eum contam nated soil. Bioventing would be
utilized to stinulate aerobic degradation of contam nants. Steaminjection would increase the
efficiency of the other technol ogies by raising ground tenperatures. Biorenediation would be
enpl oyed to enhance natural degradation processes in the petrol eumcontani nated groundwater.
Long-term groundwater nmonitoring also would be part of this alternative and is considered inthe
cost estimate. The cost was based on a 20-year nonitoring period

Alternative 4: Soil vapor extraction, bioventing, steaminjection of petrol eum contaninated

soil, and extraction followed by air stripping and carbon adsorption of petrol eunt contani nat ed
groundwater. As in Alternative 3, soil vapor extraction, bioventing, and steaminjection would
be utilized to renove petrol eum hydrocarbons fromcontamnated soil. Air stripping and carbon

adsorption would be used to punp contam nated groundwater to the surface and strip it of
petrol eum contam nants with air and filters. Long-term groundwater nonitoring for 20 years
al so woul d be part of this alternative and is considered in the cost estinmate. The cost was
based on a 20-year nonitoring period; and

Alternative 5: Soil vapor extraction of petrol eumcontaninated soils and air spargi ng of
petrol eum cont anmi nated groundwater. Soil vapor extraction would be used to renove petrol eum
hydr ocar bons from petrol eumcontam nated soil in this alternative. Air sparging would be used
to force evaporation of contam nants and capture the resulting vapors with a vapor-extraction
process. Long-term groundwater nonitoring al so would be part of this alternative and is
considered in the cost estimate. The cost woul d be based on a 20-year nonitoring period.



Tabl e 34
REVEDI AL AREA 2 - COST COMPARI SON TABLE
OPERABLE UNIT 3
FORT VWAI NVRI GHT, ALASKA

Qperations and Esti mated Years
Capi tal Cost Mai nt enance a to Achi eve
Al ternative (%) (%) Renedi al Goal s
1: No Action 0 0 _b
2: Institutional Controls 0 300, 000 20
3: Soi | Vapor Extraction, Bioventing, Steam 1, 400, 000 300, 000 5
Injection of Soil; Biorenediation of
G oundwat er "Hot Spot" Treat ment
4. Soi | Vapor Extraction, Bioventing, Steam 1, 500, 000 1, 000, 000 10
Injection of Soil; Air Stripping/Carbon
Absor pti on of G oundwater "Hot Spot"
Tr eat ment
5: Soi | Vapor Extraction of Soil; A r Sparging 900, 000 100, 000 5
of Groundwater "Hot Spot" Treatnment
a Operations and Mai ntenance cost includes the estimated costs for 20 years of groundwater nonitoring.
b The No Action alternative is not expected to achieve renedi al goals.

9.4 EVALUATI ON OF ALTERNATI VES FOR REMEDI AL AREA 2

The followi ng sections summari ze the eval uati on of each alterative in reference to EPA s nine eval uation
criteria.

9.4.1 Overall Protection of Hunman Health and t he Environnent

No action, Alternative 1, would not protect human health or the environnment because contam nation at Renedi al
Area 2 would renmain in place. Institutional controls, Aternative 2, wuld provide a nechani smfor
protecting human health by limting access to contam nated soil and groundwater. No additional protection to
environnental receptors, such as fish in the Chena Rver or other forns of wildlife, would be ensured by the
inmpl enentation of institutional controls al one.

Alternatives 3, 4, and 5 would protect human health and the environnent by reducing risk associated with
cont am nat ed groundwater and soil through inplenmentation of active treatnent technol ogies. These
alternatives also would elimnate further |eaching of contam nants fromsoil to groundwater and woul d reduce
the potential for further mgration of contam nated groundwater.

9.4.2 Conpliance with Applicable or Relevant and Appropriate Requirenents

No action and institutional controls, Aternatives 1 and 2, would not achi eve ARARs because contam nati on at
Remedi al Area 2 would remain in place; therefore, these two alternatives will not be discussed further.

The groundwater renedi ation portion of Alternatives 3, 4, and 5 woul d achi eve chemi cal - speci fi c ARARs, such
as federal Safe Drinking Water Act standards, within a reasonable tinme frame. The soil renediation portion
of Alternatives 3, 4, and 5 woul d achi eve chem cal -speci fic ARARs, such as Al aska petrol eum contam nated soi l
regul ations (18 AAC 78), to protect groundwater for drinking water use. Al the alternatives would be
inmplenented in conpliance with action-specific ARARs, such as the federal dean Ar Act.

9.4.3 Long-Term Ef fecti veness and Per manence

The groundwater treatnent portion of Alternatives 3, 4, and 5 would involve active irreversible reduction of
contam nant concentrati ons and therefore would reduce risk to acceptable | evels bel ow ARARs. Current
groundwat er use restrictions would remain in place during renedial action inplenentation. G oundwater
monitoring al so would be required to evaluate the performance of the selected alternative. Vapor sanples and
air flow readings taken fromthe soil vapor nonitoring probes and system exhaust sanpling ports woul d be



necessary to nonitor the progress of cleanup, and to estinate the vol une of hydrocarbons renoved by the
system The soil treatnent portion of each alternative would prevent further |eaching of contam nants to
groundwat er. The VES could be expanded if additional contam nation were di scovered.

9.4.4 Reduction of Toxicity, Mbility, and Vol ume Through Treat nent

Alternatives 3, 4, and 5 would include technol ogies that treat and reduce the toxicity and volune of soil and
groundwat er contam nants. Furthernore, the groundwater remnediation portion of all the alternatives would
prevent further migration of contam nated groundwater, while the soil renediation portion would prevent
further |eaching of contam nants into groundwater. Al three alternatives would include technol ogi es that
have been used successfully in Alaska to clean up petrol eumrcontanmi nated sites. Soil vapor extraction
coupled with air sparging, is a technology that is being used to treat petrol eumcontam nated soil and
groundwat er at other |ocations on Fort Wainwight. Al the technol ogies are expected to reduce contanination
to levels that do not pose risks to human health and the environnent.

9.4.5 Short-Term Effectiveness

Alternatives 3, 4, and 5 would involve some short-terminpacts associated with treatnent system construction
activities. A nmjor advantage of in situ soil VES would be the ability to install the system and conduct
remedi ation with mninmal disruption to the sites or surrounding environnent. However, some construction

i npacts, such as dust enissions fromoperating heavy equi pment and tenporary disruption to daily operations
or nornmal use near the Renedial Area 2 source areas, are expected to occur. The potential risks would be

m ni m zed by standard construction methods and engi neering controls. Current groundwater use restrictions
woul d remain in place during the inplenentation of the renedial action. Aternatives 3 and 5 are expected to
acconpl i sh renmediation goals in five to 10 years for soil and groundwater. Alternative 4 is expected to
acconpl i sh the groundwater renedi ation goals in 10 to 20 years, because punp-and-treat systens are limted by
conmpound sol ubility and adsorption characteristics.

9.4.6 Inplenentability

Alternatives 3, 4, and 5 would be conplex to inplenent, but all technol ogies are technically inplenentable.
Construction method and naterials needed to inplenment all three alternatives are standard and available in
Fai rbanks. Alternative 3 is slightly less inplenentable than Alternatives 4 and 5 because bi orenedi ati on

t echnol ogy woul d require some specialized materials and equi pnent not innmedi ately available in the Fairbanks
area. For treating the contam nated groundwater, A ternative 3 would require extensive hydrogeol ogi c
nodel i ng and bi oassessnment screening studies. Alternative 4 would enpl oy proven wastewater treatnent

t echnol ogi es, such as air stripping and carbon adsorption. However, contam nant solubility in groundwater
and soil adsorption coefficients may be the limting factors, especially for renmoving contamnants in the
smear zone. Alternatives 3 and 5 nmust be controlled properly to ensure that contam nants do not migrate from
the site. Each alternative would require tenperature-control devices for treatnent to be effective because
tenperature remains an inportant variable for all three alternatives. Alternative 5 is the selected
alternative because it has been inplemented at Fort Wainwight with positive results. Al three alternatives
woul d require prelimnary testing before full-scale construction to obtain site-specific design paraneters;
nore tine would be required for prelimnary testing of Alternatives 3 and 5 because of their conplexity.

9.4.7 Cost

Tabl e 34 conpares the costs of the alternatives considered for Renedial Area 2. The cost for Alternative 5
i s approximately $500, 000 to $700,000 less than that for Alternatives 3 and 4. All the cost information is
based on present worth values with 10%di scount rates. The estinmated years to achieve Safe Drinking Water
Act |l evels for each technol ogy are based on contam nant |evels detected during the R, soil and groundwater
physi cal data, and published treatnent efficiency estimates for specific technol ogies. The estimated costs
do not include those associated with prelimnary testing of renedial technologies. Figures 20 and 21 show
the approxi nate | ocation and nunber of wells used for cost estimation. For cost purposes, a 20-year
nonitoring programis assuned to achieve Al aska Water Quality Standards. Table 34 conpares the costs of the
alternatives and options considered for Renedial Area 2.

9.4.8 State Acceptance

ADEC has been involved with the devel opnent of renedial alternatives for QU3 and concurs with the sel ected
alternative for Renedial Area 2.



Tabl e 35

REMEDI AL AREA 3 - COST COVPARI SON TABLE
OPERABLE UNIT 3
FORT WAI NWRI GHT, ALASKA

Qperations and Esti mated Years
Capi tal Cost Mai nt enance a to Cbtain
Al ternative (%) (%) Renedi al Goal s
1 No Action 0 0 b
2: Institutional Controls 0 200, 000 20
3: Soil Pile Aeration; Biorenediation of 640, 000 30, 000 5
G oundwat er
4. Soil Pile Aeration; Air Stripping/Carbon 610, 000 60, 000 10
Absor pti on of G oundwat er
5: Soi | Vapor Extraction of Soil; Air Sparging 480, 000 80, 000 5
of G oundwat er
a Operations and Mi ntenance cost includes the estimated costs for 20 years of groundwater nonitoring.
b The No Action alternative is not expected to achi eve renedi al goals.

9.4.9 Community Acceptance

On April 25, 1995, the Arny conducted a public nmeeting to discuss the Proposed Plan for final remedial action
at QU 3. Before the public nmeeting, a Proposed Plan summary fact sheet was sent to all known interested
parties, totaling approximately 150. Proposed Plans were avail able by request. Results of the public
neeting indicate that there is no opposition to any of the preferred alternatives.

Community responses to the renedial alternatives are presented in the Responsiveness Sumrary, which addresses
comrent s received during the public comrent period (see Appendix A).

<I M5 SRC 1096137V>
<I M5 SRC 1096137W

Sel ected Alternative for Renedial Area 2

The selected alternative for Renedial Area 2 is Alternative 5 (soil vapor extraction and air sparging of
groundwater). The groundwater treatnent technology w |l achieve the cleanup goals in a reasonable tine frane
at |ocations where MCLs have been exceeded. This alternative also is a nore direct approach at treating the
contam nants in the snear zone than the other alternatives. The soil treatnent technology will achieve the
primary goal of protecting the groundwater for drinking water use. The treatnent effectiveness of
Alternative 5 has been proven in simlar situations at Fort Vainwight. |In addition to the technol ogi es
chosen, long-termgroundwater nonitoring will be conducted to ensure that the treatnent systens effectively
reduce contam nation and that discharges of contam nation to the Chena River do not occur

9.5 ALTERNATI VES FOR REMEDI AL AREA 3

Remedi al Area 3 consists of petrol eumcontam nated soil and groundwater at MIleposts 2.7, 3.0, and 15.75

al ong the Fairbanks-Ei el son Pipeline. The presence of |ocalized areas of pernmafrost is a limting factor for
eval uation and pl acenent of renedial alternatives for Mleposts 2.7 and 3.0. For all three nmilepost source
areas, the selected alternative is expected to be placed in areas with known sources of contam nation and at

| ocations where MCLs have been exceeded. The cost for each alternative is based on an estinmated nunber of
years to obtain renedial goals. A cost conparison is presented in Table 35. The following alternatives were
considered for Remedial Area 3



Alternative 1. No action. Petroleumcontam nated soil and groundwater woul d remain in place.
Passi ve remedi ati on of petrol eum contam nation |ikely would occur by natural processes. No
costs would be associated with this alternative;

Alternative 2: Institutional controls. Petroleumcontaninated soil and groundwater woul d
remain in place. Passive remediation of petrol eum contam nation |ikely would occur by natural
processes. Institutional controls would include sem -annual groundwater sanpling and site

i nspections every five years. Long-term groundwater nonitoring al so would be part of this
alternative and is considered in the cost estimate. The cost is based on a 20-year nonitoring
peri od;

Alternative 3: Soil pile aeration and biorenediati on of groundwater. Soil pile aeration would
i nvol ve excavation of contam nated soil and vapor extraction with perforated pipes.

Bi oreredi ati on woul d i nvol ve injection of oxygen and nutrients directly into the aquifer to
enhance natural degradation processes. Long-term groundwater nonitoring al so would be part of
this alternative and is considered in the cost estimate. The cost was based on a 20-year

noni toring period;

Alternative 4: Soil pile aeration and groundwater extraction followed by air stripping and
carbon adsorption. Soil pile aeration would be conducted simlar to the description in
Alternative 3. Ar stripping and carbon adsorption of petrol eum contam nated groundwater woul d
i nvol ve punpi ng contam nated groundwater to the surface, introducing air to evaporate the
petrol eum contani nants, and passing the water through carbon filters. Long-term groundwat er
nonitoring also would be part of this alternative and is considered in the cost estimate. The
cost was based on a 20-year nonitoring period; and

Alternative 5: Soil vapor extraction of petrol eumcontaninated soils and air sparging of
petrol eum contanmi nated groundwater. Only soil vapor extraction would be used to renove

pet rol eum hydr ocarbons from petrol eumcontaninated soil in this alternative. Ar sparging

woul d be used to force evaporation of contam nants and capture the resulting vapors with a
vapor extraction process. Long-term groundwater nonitoring al so would be part of this
alternative and is considered in the cost estimate. The cost was based on a 20-year nonitoring
peri od.

9.6 EVALUATI ON OF ALTERNATI VES FOR REMEDI AL AREA 3

The follow ng
criteria.

9.6.1 Overall

No- action and

sections sunmari ze the evaluation of each alternative in reference to EPA s nine eval uation

Protection of Human Heal th and the Environnent

institutional controls, Aternatives 1 and 2, would not protect hunman health and the

envi ronnent because contami nation at Renedial Area 3 would renain in place. The institutional controls
alternative would not protect the environment because it would not prevent further migration of petrol eum
contam nants into the nearby wetl and.

Alternatives 3, 4, and 5 woul d protect human health and the environment by reducing risk associated with
cont am nat ed groundwat er and soil through inplementation of active treatnent technol ogies. These
alternatives also would elimnate further |eaching of contam nants fromsoil to groundwater and reduce the

potential for

further mgration of contam nated groundwater.

9.6.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents

No action and

institutional controls, Aternatives 1 and 2, would not achi eve applicabl e cl eanup standards

for soil and groundwater until natural degradation of the contam nants occurs; therefore, the two
alternatives will not be discussed further.

The groundwater remnedi ation portion of Alternatives 3, 4, and 5 woul d achi eve cheni cal - speci fi c ARARs, such
as federal Safe Drinking Water Act standards, within a reasonable tinme frame. The soil renediation portion
of Alternatives 3, 4, and 5 woul d achi eve chem cal -speci fic ARARs, such as Al aska petrol eum contam nated soi |
regul ations (18 AAC 78), to protect groundwater for drinking water use. Al the alternatives would be
inmplenented in conpliance with action-specific ARARs, such as the federal dean Ar Act.



9.6.3 Long-Term Effectiveness and Pernmanence

The groundwater treatnent portion of Alternatives 3, 4, and 5 would involve active irreversible reduction of
contam nant concentrations and therefore woul d reduce risk to acceptable | evels bel ow chem cal -specific
ARARs. Current groundwater use restrictions would renain in place during renedial action inplenentation

G oundwat er nmonitoring al so would be required to eval uate the performance of the selected alternative. Vapor
sanpl es and air flow readi ngs taken fromthe soil vapor nonitoring probes and system exhaust sanpling ports
woul d be necessary to nonitor the progress of cleanup, and to estinate the vol ume of hydrocarbons renoved by
the system The soil treatnent portion of each alternative would prevent further |eaching of contam nants to
gr oundwat er .

9.6.4 Reduction of Toxicity, Mbility, and Vol unme Through Treat nent

Alternatives 3, 4, and 5 would include technologies that treat and reduce the toxicity and volume of soil and
groundwat er contam nants. Furthernore, the groundwater remnediation portion of all the alternatives would
prevent further mgration of contaninated groundwater, while the soil renediation portion would prevent
further |eaching of contam nants into groundwater. Soil vapor extraction, coupled with air sparging, is a
technol ogy that is being used to treat petrol eumcontam nated soil and groundwater at other |ocations on Fort
Wai nwright. Al the technol ogies are expected to reduce contanm nation to |levels that do not pose risks to
human heal th and the environnent.

9.6.5 Short-Term Effectiveness

Alternatives 3 and 4 woul d i nvol ve excavation, renoval, and treatnent of soil. These alternatives woul d
involve relatively rapid renmoval of soil contam nants from Renedial Area 3. Alternatives 3 and 4 would
invol ve nore severe short-terminpacts associated with excavation. Al three alternatives would result in
short-terminpacts, such as dust em ssions from heavy operation equi pnent and tenporary disruption to daily
operations or nornmal use of the Renedial Area 3 areas. The inpacts would be nanaged wi th engi neering
controls and standard construction nethods. Alternatives 3 and 5 are expected to acconplish remedi ation
goals in five to 10 years for soil and groundwater. Alternative 4 is expected to reach the groundwater
remedi ation goals in 10 to 20 years.

9.6.6 Inplenmentability

For treating the contam nated groundwater, A ternative 3 would require extensive hydrogeol ogi c nodeling and
bi oassessment screening studies. Alternative 4 would enpl oy proven wastewater treatment technol ogi es, such
as air stripping and carbon adsorption. However, contam nant solubility in groundwater and soil adsorption
coefficients may be the limting factors, especially for renoving contami nants in the snmear zone
Alternatives 3 and 5 nust be controlled properly to ensure that contam nants do not mgrate fromthe site
Each alternative would require tenperature-control devices for treatnment to be effective because tenperature
remains an inportant variable for all three alternatives. Because of the presence of permafrost, the

sel ected technol ogy systemw || be placed in thaw channel s because the treatnment systens woul d be nost
effective in the thaw channel s where the contam nants are nost concentrated. Alternative 5 is the preferred
alternative because it has been inplenented at Fort Wiinwight with positive results. Alternatives 3, 4, and
5 would require prelimnary testing before full-scale construction

9.6.7 Cost

Tabl e 35 conpares the costs of the alternatives considered for Renedial Area 3. The cost for Alternative 5
is approximately $100,000 | ess than that for Alternatives 3 and 4. Al cost information is based on present
worth values with 10% di scount rates. The estinated years to achieve Safe Drinking Water Act |evels for each
t echnol ogy are based on contami nant |evels detected during the R, soil and groundwater physical data, and
efficiency estinates for specific technologies. The estimated costs include those associated with pil ot
testing of in situ renedial technol ogies. For cost purposes, a 20-year nonitoring programis assuned to

achi eve Al aska Water Quality Standards, as presented in Table 35. Figures 22 and 23 show t he approxi nate

I ocation and nunber of wells used for cost estimation

9.6.8 State Acceptance

ADEC has been involved with the devel opnent of remedial alternatives for OJ3 and concurs with the sel ected
alternative for Remedial Area 3.

9.6.9 Comunity Acceptance

On April 25, 1995, the Arny conducted a public nmeeting to discuss the Proposed Plan for final remedial action
at QU 3. Before the public nmeeting, a Proposed Plan summary fact sheet was sent to all known interested



parties, totaling approximately 150. Proposed Plans were avail able by request. Results of the public
neeting indicate that there is no opposition to any of the preferred alternatives.

Community responses to the renedial alternatives are presented in the Responsiveness Sumrary, which addresses
comrent s recei ved during the public comrent period (see Appendix A).

Sel ected Alternative for Renedial Area 3

The selected alternative for Mleposts 2.7, 3.0, and 15.75 in Renedial Area 3 is Alternative 5 (soil vapor
extraction and air sparging of groundwater). This alternative was chosen because its effectiveness with
sim | ar petrol eum contam nati on has been proven at Fort Wainwight. The groundwater treatment technol ogy will
achi eve the cleanup goals in a reasonable tine frame at |ocations where MCLs have been exceeded and in the

t haw channel s were present. This alternative is also a nore direct approach at treating the contam nants in
the snmear zone than the other alternatives. The soil treatnent technology will achieve the primary goal of
protecting groundwater for drinking water use. |In addition to the technologies included in Alternative 5,

I ong-term groundwater nmonitoring will be conducted at MIleposts 2.7, 3.0, and 15.75 to ensure that the
treatnent systens reduce contamination in nearby wetl ands.

<I M5 SRC 1096137X>
<I M5 SRC 1096137Y>

10.0 SELECTED REMEDI ES

Sel ected renedi es were chosen to actively treat contam nated groundwater to nmeet Safe Drinking Water Act
levels and naturally attenuate to neet Al aska Water Quality Standards within a reasonable tine frame, and to
reduce further migration. These renedies also will prevent further contam nati on of groundwater and restore
it to drinking water quality standards. The selected renmedi es are:

. Renedi al Area 1b: Soil vapor extraction of petrol eumcontaninated soil and air sparging of
petrol eum cont ani nated groundwater in permafrost-free areas to achieve Safe Drinking Water Act
level s and natural attenuation to neet Al aska Water Quality Standards;

. Remedi al Area 2: Soil vapor extraction of petrol eumcontam nated soil and air sparging of
petrol eum cont am nat ed groundwater at known contam nant sources and at | ocations where MCLs are
exceeded (i.e., "hot spots") to achieve Safe Drinking Water Act levels and natural attenuation

to neet Al aska Water Quality Standards; and

. Remedi al Area 3: Soil vapor extraction of petrol eum contam nated soils and air sparging of
petrol eum cont ani nat ed groundwater in permafrost-free areas at Ml epost 2.7 and 3.0, and known
source areas where MCLs were exceeded at Ml epost 15.75 to achieve Safe Drinking Water Act
level s and natural attenuation to neet Al aska Water Quality Standards.

These renedies nmeet the two threshold criteria because they protect hunan health and the environnent by
permanently reducing the risk to an acceptable | evel for ingestion of groundwater and conply with ARARs.
These remedi es al so best nmeet the five bal ancing CERCLA eval uation criteria. They are effective at providing
protection in reducing contamnation in the short- and long-term are inplenmentable, cost-effective, and
acceptable to the public and the State of Al aska.

Based on the assunption that |and use is not anticipated to change in the foreseeable future, the reasonable
tine frame for renediation at each source area is set for no nore than 30 years. Following is a nore
detail ed description of the selected renedies for each renedi al area.

Subsurface soils and groundwater contam nated with petroleumfuels at Renedial Areas 1b, 2, and 3 will be
treated using a conbination of two in situ technol ogies: vapor extraction for soil contamnation and air
spargi ng for groundwater contanination. A conbination of these two technol ogi es was sel ected because they
are the nost cost-effective and inpl enmentabl e technol ogi es avail able to renedi ate petrol eum cont am nat ed
groundwat er and soil at QU 3. Furthernore, it is also the conbination of technol ogies that has been proven
effective at Fort Vi nwight.

Based on previous experience with the soil VES, approxinmately 60%to 80% of the total gasoline-range
hydrocarbons in soil may be volatilized and the remaining 20%to 40% bi odegraded. A renoval of nore than 80%
by volatilization is expected to occur with VOCs |ike benzene. It is expected that vapor concentration and
mass renoval will decrease with tine as the VOCs are renoved. However, soil VESs are effective in pronoting
bi odegradati on of the | ess-volatile conmpounds. The air sparging systemfor groundwater enploys the sane
concept as the VES for soil. That is, the air sparging systemwll renove VOCs via volatilization and wll
renove the | ess-volatile conmpounds by pronoting bi odegradation in the saturated zone.



Soil conditions at Renedial Areas 1lb, 2, and 3 are expected to be conducive to VES treatnent based on grain
size and soil noisture data generated during the RI. Site-specific design information will be collected in
the pilot study.

The goal of the selected remedy is to restore groundwater to Safe Drinking Water Act |evels. Based on the
information obtained in the Rl and on a careful analysis of all remedial alternatives, it is believed that

the selected remedy will achieve this goal within a reasonable time frane. It nay becone apparent, during
inpl enentation or operation of the groundwater treatnent systemand its nodifications, that contam nant
| evel s cease to decline and are renmining constant at |evels higher than the renediation goal. 1In such a

case, the system perfornmance standards and/or the renedy may be re-eval uat ed.

The sel ected renmedy of soil VES, coupled with air sparging of groundwater, will be placed at known

contami nant source areas and at |ocations where Safe Drinking Water Act |evels are exceeded. For Renedia
Areas 1b and 3 where |localized areas of permafrost exist, air sparging, and vapor extraction wells wll be
installed in the permafrost-free areas or thaw channel s.

The sel ected renmedy, air sparging and soil VES, is expected to nmeet the groundwater renediation goals, as
established in Sections 7.2 and 7.3, in five to 10 years. The soil VESis estimated to achi eve protection
of groundwater for drinking water use in approximately five years. After active renediation goals are

achi eved, additional renediation is expected to occur in groundwater through natural attenuation. It is
anticipated that natural attenuation will achieve A aska Water Quality Standards. Soil cleanup levels wll
be protective of groundwater as defined in Section 7.0. During the inplenentation period, the treatnent
system s performance will be carefully nonitored on a regular basis and adjusted as warranted by the
performance data collected during operation. Mdification may include installation of additional treatnent
uni ts.

Long-term groundwater nonitoring is a conponent of the selected renedy for each of Renedial Areas 1b, 2, and
3. Estimated costs for the selected renedies (see Tables 33, 34, and 35) include groundwater nonitoring
costs over a 20-year period at nonitoring wells presently in place at these renedial areas. Periodic

of f-post sanpling is also part of the renmedial action, and additional sanpling will be determ ned on an
as-needed basis. For exanple, the Arny will collect groundwater sanples fromdomestic wells |ocated at the
two churches west of the Tank Farmon a regul ar basis while renedial activities at QU 3 are conducted. the
Arny is currently providing bottled water to the two churches because of exceedances of MCLs. the source of
the contam nation has not been clearly determned. |f contam nant |evels increase above MCLs in these wells,
and if contanmination of the church wells is clearly denonstrated to originate fromthe Tank Farm the Arny
agrees to provide a permanent replacenent water supply to the two churches.

In addition to sanpling for the petrol eumand VOCs for the | ong-term groundwater nonitoring program lead in
groundwater will al so be sanpled. G oundwater sanples collected during the Rl showed that dissolved |ead
concentrations were |lower than the MCL of 15 png/L at all the source areas except for one sanple at the ROLF
Total |ead concentrations exceeded the lead MCL at all the source areas. Because of the significant

di fference between di ssolved and total |ead concentrations, and because total |ead sanples were visibly
turbid during sanpling, long-termnonitoring of lead in groundwater will enploy nethods that will reduce or
elimnate sanple turbidity so that the sanmpling data will confirmthe actual degree of lead that is present

i n groundwat er

11.0 STATUTCRY DETERM NATI ONS

The sel ected renmedi es satisfy the requirenents under Section 121 of CERCLA, as anended by SARA, and to the
extent practicable, the NCP. The evaluation criteria, as discussed in this section, are to:

. Protect human health and the environnent;

. Attain ARARs of federal and state environmental |aws and conply w th ARARs;

. Be cost-effective; and

. Utilize permanent solutions and alternative treatment technol ogies to the naxi mum extent

practicabl e.

11.1 PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

The sel ected remedi es protect hunman heal th and the environnent through the renoval of the principal sources
of groundwat er contam nation. BTEX and VOC contam nation in the groundwater will be reduced to acceptabl e
level s by actively renedi ating groundwater and soils, which currently act as a continui ng source of

contami nation to the groundwater. Treatment of groundwater will reduce the risk to acceptable levels for



human i ngestion, reduce the possibility of off-site mgration of contam nants, and prevent the potenti al
future exposure to contam nated groundwater.

Bef ore and during the cleanup, institutional controls will be in place to elimnate the threat of exposure to
cont ani nat ed groundwat er.

No unacceptabl e short-termrisks will be caused by inplenentati on of the renedy.

Current points of exposure include on-site workers, burrowi ng aninals, and recreational users' inhalation of
carcinogenic vapors in soil. Treatnent will reduce the extent of contanination to |evels acceptable under
federal and state guidelines.

11.2  ATTAI NMENT OF APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS OF ENVI RONMVENTAL LAWS

The selected remedies will conmply with action-, chenical-, and | ocation-specific ARARs of federal and state
environnental and public health laws. The ARARs are listed in the foll owi ng sections.

11.2.1 Action-Specific Applicable or Rel evant and Appropriate Requirenents

Remedi al treatnment activities will nmeet the action-specific ARAR of 42 United States Code (USC) 7411 d ean
Air Act, Standards of Performance for New Stationary Sources. This ARAR is applicable for air discharge
limts on the soil vapor extraction and air sparging units.

11.2.2 Chemi cal - Speci fic Applicable or Relevant and Appropriate Requirenents

Remedi al treatnent activities will nmeet the follow ng chem cal -specific ARARs:

. 40 Code of Federal Regulations 141, National Primary Drinking Water Standards regul ati ons, and
18 AAC 80, State of Al aska Drinking Water Regul ations. These regul ations are rel evant and
appropriate for cleanup of groundwater that nmay be used for a drinking water supply. ML,
nonzero MCLG and action |levels are established under the Safe Drinking Water Act for
groundwat er;

. 18 AAC 70, Al aska Water Quality Standards for protection of Cass 1(A) water supply for
groundwater, are applicable. This ARAR will be met through natural attenuation after active
renedi ati on achi eves MCLs;

. 18 AAC 75, Al aska G| and Hazardous Substance Pollution Control regul ations, are applicable.
Under these regul ations, responsible parties are required to clean up oil or hazardous material
rel eases. The Arny anticipates achieving a cleanup |l evel consistent with this regulation; and

. 18 AAC 78, Al aska Underground Storage Tanks regul ati ons, are relevant and appropriate.
Cont ami nat ed surface water or groundwater will have sufficient reduction of all contam nants of
concern, if the applicable water quality criteria of 18 AAC 70 are net. The Arny intends to
neet this requirenent through active treatnent of soil and groundwater until MCLs and nonzero
MCLG are achi eved. Natural attenuation will be relied upon until Al aska Water Quality Standards
are net.

Additionally, petroleumcontanmi nated soils that are renoved fromthe source area will be treated to State of
Al aska Matrix Level A concentrations before being reused as fill materials for the source area. Actual soil
cleanup levels are anticipated to be determ ned during post-ROD activities and will be based on protecting
groundwat er in accordance with drinking water standards.

11.2.3 Locati on-Specific Applicable or Rel evant and Appropriate Requirenents

Renedi al treatment activities will neet the follow ng | ocation-specific ARARs:

. 404 (33 USC 1344) Cean Water Act, Permits for Dredged or Fill Materials, is applicable to
protect the wetlands adjacent to the Tank Farm and pipeline areas fromfill or dredgi ng
operations; and

. Executive Order 11990, Protective of Wtlands, is applicable to prevent danage to the wetl ands
adj acent to the Tank Farm and pipeline areas fromrenediation activities.

11.2. 4 I nformat i on To- Be- Consi der ed



The following information to-be-considered will be used as guidelines when inplenenting the sel ected renedy:
. State of Al aska Interim Quidance for Non-UST Contam nated Soil d eanup Levels (July 17, 1991);

. State of Al aska Cuidance for Storage, Renedi ation, and D sposal of Non-UST Petrol eum
Contaminated Soils (July 29, 1991); and

. State of Alaska Interim Quidance for Surface and G oundwater O eanup Level s (Septenber 26
1990) .

11.3 COST EFFECTI VENESS

The sel ected renedies represent the nmost cost-effective of the alternatives in conparison to their overal
ef fectiveness proportional to their costs.

11.4  UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOGE ES TO THE MAXI MUM EXTENT
PRACTI CABLE

The Arny, State of A aska, and EPA determined that the selected renedies represent the maxi numextent to

whi ch pernmanent sol utions and treatnment technol ogi es can be used cost-effectively at Q43. O those
alternatives that are protective to human health and the environnent and conply with ARARs, the Arny, State
of Al aska, and EPA have determned that the sel ected renedi es provi de the best bal ance of trade-offs in terns
of long-term effectiveness and pernanence; reduction in toxicity, mobility, or volune achi eved through
treatnment; short-termeffectiveness; inplenentability; cost; and the statutory preference for treatnent as a
principal elenment and considering state and comrunity acceptance

Al selected renedies would use readily avail abl e technol ogi es and woul d be feasible to construct.

Installation of soil vapor extraction and air spargi ng renedi al systens will be focused in the areas of
hi ghest soil contam nation, nonpermafrost soils, and where MCLs have been exceeded. Additionally, the
remedi al technol ogi es chosen have been used at or near Fort Wi nwright and have shown to be the nost

i npl enent abl e and effective technol ogi es avail abl e.

11.5 USE OF PERVANENT SOLUTI ONS, ALTERNATI VE TREATMENT, OR RESOURCE RECOVERY TECHNOLOG ES TO THE MAXI MUM
EXTENT PRACTI CABLE

The sel ected renmedies will provide permanent solutions and alternative treatnment technol ogies for

contam nated soil and groundwater. The renedies utilize treatnent of the contam nant source and affected
soil and groundwater. Soil vapor extraction of petroleumcontam nated soil, in conjunction with air sparging
of petrol eum contam nated groundwater, provides a pernanent solution by elimnating the source of

contam nants and treating the off-site nigration pathway.

Ri sk from petrol eumcontam nated soils and groundwater is reduced permanently through treatment. The
sel ected renedi es provide the best bal ance of |ong-term effectiveness and pernmanence; reduction in toxicity,
mobi lity, and vol ume achi eved through treatnent; short-termeffectiveness; inplementability; and cost.

11.6 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

The sel ected renmedi es satisfy the statutory preference for treatnment by utilizing treatnent as a nain net hod
to permanently reduce the toxicity, nmobility, and volume of contam nated soil and groundwater

12.0 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

CERCLA Section 117(b) requires an expl anati on of any significant changes fromthe preferred alternatives
originally presented in the Proposed Plan. The selected renedies were the sane as the preferred alternatives
presented in the Proposed Plan with the exception of Renedial Area la, |ead-contam nated soil around the ASTs
at the Tank Farm

12.1 PROPCSED ALTERNATI VE

The original preferred alternative for Renedial Area la, |ead-contamnated soils around the ASTs | ocated on
the Birch HII portion of the Tank Farm was excavation and soil washing of |ead-contam nated soils. A
conti ngency renedy of off-site disposal would have replaced soil washing as the selected renmedy if soi
washi ng did not achieve cleanup goals in a cost-effective manner.



12.2  SI GNI FI CANT CHANGES

The Arny, EPA, and State of A aska have agreed to defer selection of a final renedy for Renedial Area la at
the AST area located on the Birch HIIl portion of the Tank Farm This source area will be addressed in the

RCD for QU 5.

12.3 REASON FCR CHANGE

The agencies would |like additional tinme to select an appropriate cleanup | evel and renediation goal for
| ead- based paint in soils.



APPENDI X A

RESPONSI VENESS SUMVARY FOR THE RECORD OF DECI SI ON FOR
REMEDI AL ACTI ON AT OPERABLE UNIT 3, FORT WAI NWRI GHT, ALASKA

OVERVI EW

The United States Arny, Alaska (Arny), United States Environnental Protection Agency (EPA), and Al aska
Department of Environmental Conservation (ADEC), collectively referred to as the Agencies, distributed a
Proposed Plan for renmedial action at Operable Unit 3 (QU-3), Fort Wainwight, Alaska. QU 3 conprises five
source areas: the Tank Farm Failcar Of-Loading Facility (ROLF); and Mleposts 2.7, 3.0, and 15.75 of the
Fai r banks-Ei el son Pipeline (FEP). The five source areas were reorgani zed into four renedi al areas based on
the type of contam nation present. These areas are:

. Remedi al Area la - Lead-contam nated soil near aboveground storage tanks (ASTs) w thin the Tank
Farm

. Remedi al Area 1b - Petrol eumcontam nated soil and groundwater at the base of Birch H Il and
near the Truck Fill Stand at the sout hwest corner of the Tank Farm

. Remedi al Area 2 - Petrol eumcontam nated soil and groundwater at Valve Pit A and the ROLF;, and

. Remedi al Area 3 - Petrol eumcontam nated soil and groundwater at MIleposts 2.7, 3.0, and 15.75

al ong the FEP

The Proposed Plan identified preferred renedial alternatives for the four remedial areas within OQJ3. The
maj or conponents of the renedial alternatives are

. Soi | washi ng of approximately 3,200 tons of |ead-contam nated soils at the Tank Farmto reduce
the anount of |ead-contam nated soil to approxinmately 1,100 tons, which will be transported off
site for treatnent and disposal; and

. In situ vapor extraction of petrol eumcontam nated soil in conjunction with air sparging of
petrol eum cont anmi nat ed groundwater to renove volatile contam nants in the groundwater and
vadose zone. This conponent will be inplemented at the Tank Farm ROLF, and M| eposts 2.7
3.0, and 15.75. Goundwater nmonitoring will be conducted for 20 years following the initiation
of renedial action.

Two formal comments regardi ng the Proposed Plan for the OJ 3 renedial action were received during the public
comrent period; these comments are summari zed and presented in this Responsiveness Summary. In addition
nuner ous questions were asked at the public neeting held on April 25, 1995. These questions focused on the
results of contami nation investigations performed at QJ 3, potential inpacts to nearby property, the
rationale for selection and estimated tinme franmes for preferred remedial alternatives, and issues relating to
the cost of cleanup. These questions and Agency responses are available in the Adm nistrative Record

BACKGROUND OF COVMUNI TY | NVOLVEMENT

The public was encouraged to participate in the selection of the final remedies for QJ3 during a public
comrent period fromApril 19 to May 19, 1995. The Fort Wi nwight Proposed Plan for Operable Unit 3
presented nore than 25 conbi nati ons of options considered by the Agencies to address contanination in soi
and groundwater at QU 3. The Proposed Plan was released to the public on April 19, 1995, and copies of a
Proposed Pl an summary fact sheet were sent to all known interested parties including approxinately 150
elected officials and concerned citizens. An informational fact sheet dated March 1995, providing
information about the Arny's entire cleanup programat Fort Wainwight, was mailed to the addresses on the
sane mailing list.

The Proposed Plan sumari zed avail able information regarding the OQU. Additional naterials were placed into
two information repositories, one at the Noel Wen Library in Fairbanks and the other at the Fort Wi nwi ght
Post Library. An Admnistrative Record, including all itenms placed in the information repositories and other
docunents used in the selection of the renedial actions, was established in Building 3023 on Fort Wi nwight.
The public was wel come to inspect materials available in the Adm nistrative Record and the information
repositories during business hours.

Interested citizens were invited to conment on the Proposed Plan and the renedy sel ection process by mailing
commrents to the Fort Winwight project nmanager, by calling a toll-free tel ephone nunber to record a comment,
or by attending and comenting at a public neeting 1 on April 25, 1995, at the Noel Wen Library in



Fai r banks.
1 The public neeting referred to in this Responsiveness Summary was a joint neeting for
final renedial action at Q)3 and interimrenedial action at the Chenmical Agent Dunp Site, a
source area in QU 1, Fort Vainwight, A aska.

Basewi de community relations activities conducted for Fort Vi nwight, which includes OQJ 3, have included

. July 1992 - Community interviews with local officials and interested parti es;

. April 1993 - Preparation of the Community Rel ations Plan;

. July 1993 - Distribution of an informational fact sheet covering all OUs at Fort Wi nwight;
. July 22, 1993 - an informational public neeting covering all Cus; and

. April 22, 1994 - Establishment of infornation repositories at the Noel Wen Library and the

Fort Wi nwight Post Library and the Adm nistrative Record at Building 3023 on Fort Wi nwight.

Community relations activities specifically conducted for QU 3 included

. April 12, 16, 19, 23, 24, and 25, 1995 - Display advertisenent announcing public nmeeting in the
Fai rbanks Daily News-M ner;

. April 19, 1995 - Distribution of Proposed Plan for final renedial action at QU 3;

. April 19 to May 19, 1995 - 30-day public comment period. No extension was requested;

. April 19 to May 19, 1995 - Establishment of a toll-free tel ephone nunber for citizens to

provi de commrent. The toll-free tel ephone nunber was advertised in the Proposed Plan and the
newspaper display advertisenent that announced the public neeting; and

. April 25, 1995 - Public neeting at the Noel Wen Library to provide information, a forumfor
questions and answers, and an opportunity for public comrent regardi ng OU 3.

SUMVARY OF COMMENTS RECEI VED DURI NG THE PUBLI C COMMVENT PERI OD AND AGENCY RESPONSES

The public comment period on the Proposed Plan for renedial action at QU3 was fromApril 19 to May 19, 1995.
Two comments were received during the public comment period: one comment was provided during the public
neeting, and the second coment was nailed to the Arny. Comments received during this time are summari zed
bel ow.

1. Public Comment: The comment received during the public nmeeting acknow edged the Agenci es' conmm tnent
during the cleanup process to identify and characterize source areas in QJ3. The commentator, representing
an environnmental consulting firm indicated that soil vapor extraction and air sparging to renediate
petrol eum contam nated soils and groundwater is an effective renediation technol ogy for the Fairbanks area.

Agency Response: Thanked the responder and noted

2. Public Comment: A letter was received during the public comment period from attorneys representing the
Bently Fam |y Trust (Trust), adjacent |andowners. The letter states that the Trust generally is pleased with
the Agencies' selected remedy for the Tank Farm source area. However, the letter raises sone concerns. One
of the concerns, quoted fromthe letter, states, "If the Arny has not conpletely delineated the size of the
contami nation, we do not believe that it can conpetently devise and responsi bly inplenment an adequate

remedi ation plan which will directly and effectively renediate all of the contam nation and related health

ri sks and danmages to properties.” A second concern is related to groundwater nonitoring west of the Tank
Farm source area. The letter recomrends that the Arny collect sanples fromexisting nonitoring wells
concurrently to provide indication whether groundwater quality in this area exceeds regul atory standards.

Agency Response: Based on current information, the Arny believes that sufficient data have been generated at
QU 3, including the Tank Farm source area, to select the final remedi es. However, additional investigations
likely will be performed to aid in the devel opment of remedial design for the site.

The Arny has reviewed the list of wells provided in the letter. Several of these wells, including the United
States Geol ogi cal Survey wells, Cold Region Research and Engi neering Laboratory (CRREL) MW C, and the CRREL
wel | points, were not constructed in a nanner conducive to collecting representative groundwater sanples.



For exanple, the CRREL well points were designed to provide screening-level field data for optim zing

pl acenent of standard groundwater nonitoring wells. However, the AP wells listed in the letter will be
sanpl ed during the installation and operation of the renedi ation systens planned for QJ 3. The Arny notes
that wells AP-5782 and AP-5785 are part of a groundwater nonitoring programand are sanpl ed quarterly.
Concurrent sanpling of the AP wells referenced in the letter will be conducted as part of the long-term
noni tori ng program associ ated with the final renedy.
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APPENDI X B

ADM NI STRATI VE RECCORD | NDEX
OPERABLE UNIT 3
FORT WAI NVRI GHT, ALASKA

0V Cat egory

Title No. No.
Techni cal Menorandum regardi ng Qperable Unit 3 3 4.2
Feasibility Study, Task 3
Descriptive Inventory of WIldlife and Vegetati on, Operable 3 3.1.1
Unit 3
Techni cal Menorandum regardi ng Feasibility Study, 3 4,2
Qperable Unit 3, Fort Wainwight, Al aska
Qperable Unit 3, Fort Wi nwight Decision Docunent 3 3.1.2
Amendnent to Operable Unit 3 Remedial |Investigation 3 3.1.1
Managenent Pl an, Sanpling Analysis Plan for Facility
I nvesti gations, Fairbanks-Eielson Pipeline Mle 3.0
Remedi al Investigation Report, Qperable Unit 3, Fort 3 3.1.2
Wai nwight, Al aska; Volunes 1, 2, and 3
Feasibility Study, Operable Unit 3, Fort Wi nwight, 3 4.2
Al aska
Ri sk Assessment Report, Operable Unit 3, Fort 3 3.1.2
Wai nwri ght, Al aska; Human Health R sk Assessnent,
Ecol ogi cal Ri sk Assessnent
Pol lution Spill Control Plans, Petrol eum Division Term nal 3 1.1
Revi ew Comments for G| D scharge Contingency Plans for 3 1.1
FTWGQ | Term nal
Initial PetroleumPipeline Spill Incident 3 1.1
Fai rbanks Fuel Terminal, FTW A-E Quality Control Pl an 3 1.2.1

Aut hor
Nare/ Affiliation

Bill Richards/E & E

Juni or D. Kerns/DPW

Bill Richards/E & E

None gi ven/ None gi ven

None given/E & E

None given/E & E

None given/E & E

None given/E & E

Har| an Mbor e/ CCE
Arny

D ck Warren/ ADEC
John/ DEH

Chri s Put nani DAL,
Pet r ol eum D vi si on

None given/E & E

Reci pi ent

Nare/ Affiliation

Ted Bal es/ CCE

None gi ven

Ted Bal es/ CCE

None gi ven/ None gi ven

None gi ven/ None gi ven

None gi ven/ None gi ven

None gi ven/ COE

None gi ven/ COE

AFZT- EH- PSE/ US

Col . Al exander

M. \Walty/Petrol eum
D vision, FTR

Dave W 1i ans/ CCE
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6/ 6/ 90

11/ 16/ 90

11/ 16/ 90
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7/ 12/ 93

3/ 24/ 92

2/ 1/ 93

8/ 24/ 92

9/ 24/ 92

end of table.

ADM NI STRATI VE RECORD | NDEX
OPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA
Title

Fai rbanks Fuel Terminal, Part |, Sanpling and Anal ysis,
QY QC Plan, FTW

DRAFT Wrk Plan: Part |, Sanpling Analysis and Q¥ QC
Pl an for Fairbanks-Ei el son Pipeline

DRAFT Wrk Plan: Part Il Site Safety and Heal th Pl an
for Fairbanks-Ei el son Pipeline

Chem cal Data Acquisition Plan, Fairbanks Fuel Term nal,
FTW

Fai rbanks Fuel Terminal Wrk Plan, Part |, Sanpling
Anal ysis Pl an

USATHANVA Property and Waste Site Report

Summary of Field Wrrk and Chemical Data for Fairbanks

Ei el son Pipeline Study

Statenent froma Local Resident Concerning the Possibility
of Of-Site Mgration of Contamination fromthe Fairbanks-

Ei el son Mul ti product POL Pipeline

USEPA Region 10 Comments on Prelimnary Draft
Concept ual Mdel Cperable Unit 3

Fi nal Management Plan for Renedi al
Investigation/Feasibility Study at Qperable Unit 3, FTW

Treatability Study Requirements

Treatability Study Requirenents

aJ Cat egory
No. No.

3 1.2.1
3 1.2.1
3 1.2.1
3 1.2.1
3 1.2.2
3 1.2.2
3 1.2.2
3 1.6

3 2.1.3
3 3.1.1
3 3.2

3 3.2

Aut hor Reci pi ent
Nane/ Affiliation Nane/ Affiliation

None given/E & E Dave WI | i ans/ CCE
Mat'ls & Instru- Cristal Fosbr ook/ DPW
nment at i on/ COE

Mat'ls & Instru- Cristal Fosbr ook/ DPW
nment at i on/ CCE

None given/E & E Dave WI i ams/ COE

None gi ven/ Hart Cristal Fosbrook/ DPW
Crowser

None gi ven/ None gi ven/ None gi ven

USATHANVA

Del wn Thomas/ COE None gi ven/ None gi ven

Joe Mal en/ DEH None gi ven/ None gi ven

D anne Soder | und/ EPA Cristal Fosbrook/ DPW

None given/ E & E David WIIiams/ CCE

Lyl e D edeker/E & E David WIIians/ COE

David WIlians/ COE Peter Brokx/E & E
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10114 10122 10/16/92
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10125 10126 3/9/93

TBA TBA 5/ 19/ 95

Key:

TBA = To be added.

ADM NI STRATI VE RECORD | NDEX
OPERABLE UNIT 3

FORT WAI NVRI GHT, ALASKA
Title

Revi ew Comments on the Draft Managenent Plan for
Remedi al Investigation/Feasibility Study at Qperable Unit

Revi ew Comments on the Draft Managenent Plan for
Remedi al Investigation/Feasibility Study at Qperable Unit

Use of the Geoprobe, an Innovation Sanpling Device for
Qperable Unit 3

Use of Modified EPA Met hod 8015 at FTW

Letter Re: Renedial Investigation Report, Qperable Unit
3, Fort VMinwight

w W ge

w w

Cat egory

No.

3.3

3.3

11. 2

11.3

TBA

Aut hor
Nane/ Affiliation

Mari e Jenni ngs/ EPA

Ri el | e Markey/ ADEC

Mari e Jenni ngs/ EPA

Ronan Short/ ADEC

M chael P. Monroe/
Reed Mcd ure

Reci pi ent
Nare/ Affiliation

Cristal Fosbrook/ DPW

Cristal Fosbr ook/ DPW

FTW RPM s/ CCE

Cristal Fosbr ook/ DPW

Col. Al bert J. Kraus/
DPW



